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(57)Abstract 

PROBLEM TO BE SOLVED: To develop an optical element providing 
an outgoing light composed of linearly polarized light the polarization 
direction (the plane of vibration) of which can be arbitrarily 
controlled. 

SOLUTION: The optical element has a specular reflection layer (5) 
provided on one face of a laminated (4) constructed by arranging a 
polarized light scattering plate (3), containing dispersed birefringent 
micro regions and exhibiting scattering anisotropy corresponding to 

polarization directions, on one or both faces of a translucent resin .,..^£5 
plate (1) which is made to include a light emitting material. The liquid 
crystal display device is provided with an illuminator constructed by 
using a surface polarized light source having a light source (8) on at 
least one side face of the optical element and the optical element. 
Consequently, the liquid crystal display element excellent in 
brightness is formed which required no special light emitting means 
such as reflection dots formed on the translucent resin plate and 
makes light incident from the side face and the surface of the 
element and emits, from one of the front surface and the rear 
surface of the element, linearly polarized light with vibration 
direction arbitrarily controlled via an optical axis of the polarized 
light scattering plate due to exciting light emission. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An optical element characterized by having a specular reflection layer on one side of a layered product 
which comes to prepare a polarization scattered plate in which distributed content of the minute field of 
birefringence is carried out, and a dispersion anisotropy is shown according to the polarization direction in one side 
or both sides of a translucency resin board which made a luminescent material contain. 

[Claim 2] An optical element which consists of a fluorescence material or a light storage material with which a 
luminescent material absorbs ultraviolet rays or the light, and emits phosphorescence of the light or the light in 
claim 1. 

[Claim 3] An optical element which is what carries out distributed content of the minute field where a polarization 
scattered plate consists of a liquid crystal polymer with a glass transition temperature of 50 degrees C or more 
which presents a nematic liquid crystal layer at low temperature rather than glass transition temperature of polymer 
which forms the film into a bright film in claim 1 or 2. 

[Claim 4] The plane-of-polarization light source characterized by coming to arrange the light source on the at least 
1 side of an optical element according to claim 1 to 3. 

[Claim 5] A liquid crystal display characterized by providing a lighting system which comes to use an optical element 
according to claim 1 to 3. 

[Claim 6] A liquid crystal display with which a lighting system consists of what has the light source on the at least 1 
side of a translucency resin board in an optical element in claim 5. 

[Claim 7] A liquid crystal display with which an optical element consists of a translucency resin board which has 
120% or more of area to a part for a display of a liquid crystal display, a polarization scattered plate which has 90 - 
110% of area, and a laminating unification object with a specular reflection layer in claim 5 or 6. 

[Claim 8] A liquid crystal display in the condition that a portion which does not have a polarization scattered plate of 
a translucency resin board makes it an outside of housing of a liquid crystal display in claim 7, and outdoor daylight 
can make incidence to a projection and its lobe. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plane-of-polarization light source and the liquid crystal display 
using the optical element and it to which the linearly polarized light carries out outgoing radiation of the light which 
carried out excitation luminescence through the incident light from the side or a table rear face where a plane of 
vibration is controlled from one side on the rear face of a table. 
[0002] 

[Background of the Invention] Conventionally, that to which the optical outgoing radiation means which becomes a 
translucency resin board from the reflective dot of high reflection factor pigment content of titanium oxide, a barium 
sulfate, etc. is formed as a side light mold light guide plate which can be used as a back light of a liquid crystal 
display, and it was made to carry out outgoing radiation of the transmission light by the total reflection in a board 
from one side of ****** by dispersion etc. through the optical outgoing radiation means was known. However, most 
aforementioned outgoing radiation light was the natural lights which do not show a polarization property, and since 
there was the need of changing it into the linearly polarized light through a polarizing plate on the occasion of a 
liquid crystal display, they had the trouble that the absorption loss by the polarizing plate was produced and 
utilization effectiveness of light could not exceed 50%. 

[0003] in view of the above, the system which uses together the polarization conversion means which combined the 
polarization division plate from which the linearly polarized light is acquired using a BURYU star angle, and the phase 
contrast board is proposed (JP,6-18873,A — ) JP,6-160840,A, JP,6-265892,A, JP,7-72475,A, JPJ-261 122,A, JP.7- 
270792 ,A, JP,9-54556,A, JP,9-105933,A, JP,9-138406,A, a JP,9-152604,A official report, JP,9-293406,A, JP,9- 
326205,A, JP,1 0-78581, A, etc. However, polarization sufficient in this back light was not acquired, but since control 
of the polarization direction was also difficult, the scarce difficulty was in practicability. 
[0004] 

[The technical technical problem of invention] The outgoing radiation light which consists of the linearly polarized 
light is obtained, and this invention can also control the polarization direction (plane of vibration) to arbitration, and 
makes a technical problem development of the optical element which can also use utilization of outdoor daylight as a 
possible light guide plate etc. 
[0005] 

[Means for Solving the Problem] This invention to one side or both sides of a translucency resin board which made a 
luminescent material contain An optical element characterized by having a specular reflection layer on one side of a 
layered product which comes to prepare a polarization scattered plate in which distributed content of the minute 
field of birefringence is carried out, and a dispersion anisotropy is shown according to the polarization direction. And 
the plane-of^polarization light source characterized by coming to arrange the light source on the at least 1 side of 
the optical element and a liquid crystal display characterized by providing a lighting system which comes to use the 
aforementioned optical element for a list are offered. 
[0006] 

[Effect of the Invention] According to this invention, outgoing radiation can be carried out efficiently as the linearly 
polarized light, and the linearly polarized light of the oscillating direction corresponding to it while it did not have a 
specular reflection layer on the rear face of a table for the excitation light by the outdoor daylight which carried out 
incidence from the natural light which did not need to form special optical outgoing radiation means, such as a 
reflective dot, in the translucency resin board by the above-mentioned configuration, and carried out incidence from 
the side, or the front reverse side can be acquired through the optical axis of the polarization scattered plate of 
concomitant use. Therefore, the oscillating direction of the linearly polarized light is changeable into arbitration by 
optical-axis control of a polarization scattered plate. Moreover, the light which the translucency resin board was 
made to project from a liquid crystal display, and carried out incidence to the lobe can be supplied as the linearly 
polarized light to a part for a display, and a display bright also at a taper can be attained. 

[0007] In the above, namely, the great portion of excitation light by the incident light from the side or the front 
reverse side To a polarization scattered plate, total reflection being carried out by the refractive-index difference 
with an air interface, and transmitting the inside of a translucency resin board The inside of the incident light of 
incidence Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., It is scattered about strongly selectively, the 
part serves as an angle smaller than a total reflection angle, and the linearly polarized light which has a plane of 
vibration parallel to the shaft orientations (**n1 direction) which show the maximum refractive-index difference 
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(**n1) with a minute field carries out outgoing radiation from an optical element. In that case, in the side which 
prepared the specular reflection layer, as a result of [ whole surface / of an optical element ] interrupting outgoing 
radiation, supplying a reverse side and concentrating outgoing radiation light on the field (front reverse side one 
[ which does not have a specular reflection layer ] field of an optical element), the linearly polarized light carries out 
outgoing radiation. 

[0008] Incidentally excitation luminescence by the luminescent material in a translucency resin board is in the 
condition which about 80% was shut up into this resin board, and has repeated total reflection on the relation of a 
solid angle. Only when total reflection conditions are destroyed by dispersion by the above mentioned polarization 
scattered plate, in order to carry out outgoing radiation of the shut-up light from an optical element, it becomes 
possible to make the area portion of a polarization scattered plate, as a result its area correspond, and to centralize 
outgoing radiation light of it only on a part for the display of a liquid crystal display element The light which did not 
receive dispersion on the other hand although it was satisfied with dispersion of the **n1 aforementioned direction 
of the light scattered about at the large angle and the **n1 direction conditions, and the light which, in addition, has 
the oscillating directions other than the **n1 direction It is transmitted being shut up in a translucency resin board 
and repeating total reflection, a polarization condition is also canceled by the birefringence phase contrast by the 
polarization scattered plate etc., and it waits for an opportunity to satisfy and carry out outgoing radiation of the 
aforementioned **n1 direction conditions. Outgoing radiation of the linearly polarized light of a predetermined plane 
of vibration is efficiently carried out by the above repeat from an optical element. 
[0009] 

[Embodiment of the Invention] The optical element by this invention has a specular reflection layer on one side of 
the layered product which comes to prepare the polarization scattered plate in which distributed content of the 
minute field of birefringence is carried out, and a dispersion anisotropy is shown according to the polarization 
direction in one side or both sides of a translucency resin board which made luminescent material contain. The 
example was shown in drawing 1 . 1 is a translucency resin board, 3 is a polarization scattered plate, 4 is those 
layered products, and 5 is a specular reflection layer. In addition, 2, 6, and 7 are a glue line as occasion demands, a 
lens sheet, and an optical diffusion layer, respectively. In addition, <A HREF="/Tokujitu/tjitemdrw.ipdl? 
N000O=237&N050O=1E.N/;>;=;<6 <7///&N0001=102&N0552=9&N0553=000006" TARGET="tjitemdrw"> drawing 1 
has illustrated what was made into the plane-of-polarization light source, and 8 is the light source. 
[0010] A translucency resin board should just be the tabular object formed in it using one sort of the proper material 
in which transparency is shown, or two sorts or more according to the wavelength region of the light source. 
Incidentally the board which consists of for example, acrylic resin, polycarbonate system resin, styrene resin, 
norbornene system resin, epoxy system resin, etc. can use preferably in a light region. The board with which a 
refractive index consists of small resin as much as possible is more desirable than the point of light transmittance. 
Moreover, rather than the point of maintaining the polarization property of outgoing radiation light, in case a small 
resin board has the as much as possible desirable phase contrast of field inboard and a board is fabricated rather 
than this point, the material which cannot produce the orientation birefringence by distortion etc. easily, especially 
the poly methyl meta-rate, norbornene system resin, etc. can use preferably. This resin is excellent also in the 
moldability of a board. 

[001 1] the configuration of a translucency resin board — a liquid crystal display — according to equalization of the 
size of the liquid crystal cell, the property of the light source, and the brightness of outgoing radiation light etc., it 
can determine suitably above all, and there is especially no definition. Although a plate, a wedge-shaped board, etc. 
are more desirable than points, such as the ease of shaping, according to the housing configuration for [, such as a 
liquid crystal display ] application etc., it can consider as a free form. When the telephone body itself incidentally 
consists of a translucency material like a skeleton type with a cellular phone etc., it can also consider as the 
structure where the body serves as a translucency resin board etc. 

[0012] Although it can determine suitably according to the light source, the size of a liquid crystal cell, etc. also 
about the thickness of a translucency resin board and there is especially no definition, a thing thin as much as 
possible for the purpose of the formation of thin lightweight etc. is desirable, and 0.5-5mm is especially desirable 
10mm or less above all. When aiming at furthermore improving lightning in ambient lights, such as outdoor daylight, it 
is desirable to consider as the translucency resin board of a larger area than the size of the screen (liquid crystal 
cell) of a liquid crystal display. 

[0013] A method with proper for example, injection-molding method, cast-molding method, an extrusion-molding 
method and a flow casting shaping method, a rolling shaping method and a roll coating shaping method, transfer- 
molding method, reaction-injection-molding method (RIM), etc. can perform formation of a translucency resin board. 
A luminescent material is blended on the occasion of the formation, and proper additives, such as an antitamish 
agent, an antioxidant, an ultraviolet ray absorbent, and a release agent, can be blended further if needed. 
[0014] One sort of the proper material which absorbs ultraviolet rays or the light and carries out excitation 
luminescence of the wavelength light of a light field as the luminescent above mentioned material which a 
translucency resin board is made to contain, or two sorts or more can be used, and there is especially no limit. It 
consists of organic dye, an inorganic pigment, etc. which emit the phosphorescence which is the fluorescence and 
luminescence from 3-fold term which are incidentally luminescence from an one-fold excitation term as the 
example, for example, a fluorescence material, a light storage material, etc. by JP,3-40293,B etc. are raised. 
[0015] As for a luminescent material, it is more desirable than points, such as homogeneity luminescence, to carry 
out homogeneity distribution as much as possible into a translucency resin board, and its thing small as much as 
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possible than the point of control of unnecessary dispersion is [ the size of the distributed object ] desirable. In case 
distribution of the luminescent material to the inside of a translucency resin board forms for example, a translucency 
resin board, a method with the proper method which blends the luminescent material with the molding resin with 
other additives if needed beforehand can perform it. 

[0016] The proper thing which carries out distributed content of the minute field of birefringence as a polarization 
scattered plate, and shows a dispersion anisotropy according to the polarization direction on the other hand can be 
used. Incidentally as the example, what carried out distributed content of the minute field of birefringence is raised 
into a bright film. A method with the proper method which uses in the combination which forms the field from which 
birefringence is different by the proper orientation processing by drawing processing etc. in one sort of the proper 
material which is excellent in transparency, such as for example, polymer and liquid crystal, or two sorts or more, 
and obtains an oriented film can perform the formation. 

[0017] Incidentally as the aforementioned example of combination, the combination of polymer and liquid crystal, the 
combination of isotropic polymer and anisotropy polymer, the combination of anisotropy polymer, etc. are raised. The 
combination which carries out phase separation is more desirable than points, such as the distributed distribution 
nature of a minute field, and distributed distribution nature can be controlled by the compatibility of the material to 
combine. A method with proper method which solution-izes the material of for example, non-compatibility with a 
solvent, method which mixes the material of non-compatibility under heating melting can perform phase separation. 
[0018] When carrying out orientation processing with a drawing method in the aforementioned combination, in the 
combination of polymer and liquid crystal, and the combination of isotropic polymer and anisotropy polymer, the 
target polarization scattered plate can be formed by controlling drawing conditions suitably with the combination of 
anisotropy polymer by arbitrary drawing temperature and draw magnification, in addition — although classified into 
positive/ negative according to anisotropy polymer based on the property of refractive-index change of the drawing 
direction — this invention — setting — positive/negative — any anisotropy polymer — it can use — any of the 
combination of positive, negative, or positive/negative — even if — it can use. 

[0019] As the above mentioned example of polymer, the ester system polymer like polyethylene terephthalate or 
polyethylenenaphthalate, Polystyrene and the styrene system polymer like an acrylonitrile styrene copolymer (AS 
polymer), The olefin system polymer like polyolefine or ethylene propylene rubber which has polyethylene, 
polypropylene, a cyclo system, or norbomene structure, Acrylic polymer, the cellulose type polymer like diacetyl 
cellulose or a cellulose triacetate, and nylon and the amide system polymer like aromatic polyamide like 
polymethylmethacrylate are raised. 

[0020] Moreover, carbonate system polymer, vinyl chloride system polymer, imide system polymer and surfone 
system polymer, Polyether sulphone, a polyether ether ketone, a polyphenylene sulfide and vinyl alcohol system 
polymer, Vinylidene-chloride system polymer, vinyl butyral system polymer, ant rate system polymer, and 
polyoxymethylene, Silicone system polymer, urethane system polymer, ether system polymer and vinyl acetate 
system polymer, It is raised as an example of the transparence polymer which described above the polymer of heat- 
curing molds, such as the blend object or phenol system of said polymer, a melamine system, acrylic and an 
urethane system, urethane acrylic and an epoxy system, and a silicone system, thru/or an ultraviolet curing mold. 
[0021] On the other hand, as an example of liquid crystal, the liquid crystal polymer which presents a nematic phase 
and a smectic phase is raised with the low-molecular liquid crystal which presents a nematic phase and a smectic 
phase at the room temperature or elevated temperature like a cyano biphenyl system, a cyanbphenyl cyclohexane 
system, a cyanophenyl ester system and a benzoic-acid phenyl ester system, phenyl pyrimidine systems, or those 
mixture, a cross-linking liquid crystal monomer, a room temperature, or an elevated temperature. Usually, after the 
aforementioned cross-linking liquid crystal monomer carries out orientation processing, bridge formation processing 
is carried out by the proper method by heat, light, etc., and let it be polymer. 

[0022] It is more desirable than especially the point of obtaining the polarization scattered plate which is excellent in 
thermal resistance, endurance, etc. that glass transition temperature uses 50 degrees C or more 80 degrees C or 
more above all in combination with polymer 120 degrees C or more, and a cross-linking liquid crystal monomer 
thru/or a liquid crystal polymer. As the liquid crystal polymer, proper things, such as a principal chain mold and a 
side-chain mold, can be used, and there is especially no definition about the class. The polymerization degree of 
especially the liquid crystal polymer that can be used more preferably than the points of excelling in the 
homogeneity of particle size distribution, such as the plasticity of a minute field, thermal stability, a moldability to a 
film, and the ease of orientation processing, is the thing of 15-5000 ten or more above all eight or more. 
[0023] One sort of the liquid crystal polymer for forming one sort or two sorts or more, and minute field of for 
example, polymer or two sorts or more can be mixed, the polymer film which carries out distributed content of the 
liquid crystal polymer in the state of a minute field can be formed, orientation processing can be carried out by the 
proper method, and formation of the polarization scattered plate using a liquid crystal polymer can be performed by 
the method of forming the field from which birefringence is different etc. What glass transition temperature is 50 
degrees C or more, and presents a nematic liquid crystal phase in a temperature region lower than the glass 
transition temperature of the polymer of concomitant use rather than points, such as the controllability of the 
above-mentioned refractive-index difference **n1 by orientation processing and **n2, can use preferably. The liquid 
crystal polymer of a side-chain mold which has the monomeric unit incidentally expressed with the following general 
formula as the example is raised. 
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[0024] General formula : 

[0025] In the aforementioned general formula, X is a frame radical which forms the principal chain of a liquid crystal 
polymer, and may be formed in proper joining chains, such as a line, a letter of branching, and annular. Incidentally as 
the example, polyacrylates, polymethacrylates, Polly alpha-halo acrylate and Polly alpha-cyanoacrylate, 
polyacrylamides and polyacrylonitriles, the poly methacrylonitriles and polyamides, polyester and polyurethane, 
polyethers, polyimide and polysiloxanes, etc. are raised. 

[0026] Moreover, Y is a spacer radical which branches from a principal chain, and the spacer radicals Y more 
desirable than points, such as the plasticity of polarization scattered plates, such as refractive-index control, are 
ethylene, a propylene and a butylene, pentene, hexylene and octylene, decylene and undecylene, dodecylene and 
OKUTA decylene. ethoxy ethylene, a methoxy butylene, etc. 

[0027] On the other hand, Z is a meso gene radical which gives a liquid crystal stacking tendency, and the following 
compound etc. is raised. 

-(5)-C.H,-(Oy-A -{Oy-<0)-QCO-<O)-A, 

[0028] The halo alkyl group and haloalkoxy radical by which one or more of a cyano group, an alkyl group, an alkenyl 
radical, an alkoxy group, an OKISA alkyl group, or hydrogen were replaced with a fluorine or chlorine, the halo alkenyl 
radical of the end substituent A in said compound, etc. may be proper. 

[0029] In the above, the spacer radical Y and the meso gene radical Z may be combined through ether linkage, i.e., - 
O- Moreover, its one piece or two hydrogen may be replaced by the halogen, and the phenyl group in the meso 
gene radical Z has chlorine or a desirable fluorine as a halogen in that case. 

[0030] As for the side-chain mold liquid crystal polymer of the above-mentioned nematic stacking tendency, what is 
excellent in a mono-domain stacking tendency above ail is [ that what is necessary is just proper thermoplastic 
polymer, such as a homopolymer a copolymer, etc. which have the monomeric unit expressed with the 
aforementioned general formula, ] desirable. 

[0031] Formation of the polarization scattered plate using the liquid crystal polymer of a nematic stacking tendency 
The glass transition temperature which presents a nematic liquid crystal phase in a temperature region lower than 
the glass transition temperature of the polymer and polymer for forming a polymer film For example, 50 degrees C or 
more, After forming above all 60 degrees C or more of polymer films which mix especially a liquid crystal polymer 70 
degrees C or more, and carry out distributed content of the liquid crystal polymer in the state of a minute field. The 
liquid crystal polymer which forms the minute field can be heat-treated, orientation can be carried out to a nematic 
liquid crystal phase, and the orientation condition can be performed by the method of carrying out cooling 
immobilization etc. 

[0032] Formation of the polymer film which carries out distributed content of the above-mentioned minute field, i.e., 
the film of an orientation processing object, can be obtained by proper methods, such as for example, the casting 
method, an extrusion method, an injection-molding method, and roll diffusion bonding, the flow casting fabricating 
method, and the method which develops in the state of a monomer, carries out the polymerization of it by radiation 
treatment such as heat-treatment and ultraviolet rays, etc., arid produces a film in the shape of a film can perform 
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[0033] The method which produces the mixed liquor of the formation material through a solvent by the casting 
method, the flow casting fabricating method, etc. is more desirable than the point of obtaining the polarization 
scattered plate which is excellent in the equal distribution nature of a minute field etc. In that case, minute area 
size, distribution nature, etc. are controllable by the class of solvent, the viscosity of mixed liquor, the rate of drying 
of a mixed liquor expansion layer, etc. Incidentally hypoviscosity-izing of mixed liquor, acceleration of the rate of 
drying of a mixed liquor expansion layer, etc. are advantageous to the formation of small area of a minute field. 
[0034] Although the thickness of the film of an orientation processing object can be determined suitably, especially 
generally it is set to 10-500 micrometers 5 micrometers - 1mm above all 1 micrometer - 3mm from points, such as 
orientation processability. In addition, on the occasion of formation of a film, proper additives, such as a dispersant, a 
surfactant, an ultraviolet ray absorbent, a color tone modifier, a flame retarder, and a release agent, an antioxidant 
can be blended, for example. 

[0035] As described above, orientation processing For example, one shaft, biaxial, drawing mode of processing and a 
rolling method according to biaxial, the Z-axis, etc. serially. The method which impresses and quenches electric field 
or a magnetic field at the temperature more than glass transition temperature or liquid crystal transition 
temperature, and fixes orientation, and the method which carries out floating orientation at the time of film 
production, It can carry out using one sort of the proper method which can control a refractive index by orientation, 
such as a method to which self-orientation of the liquid crystal is carried out based on the slight orientation of 
isotropic polymer, or two sorts or more. Therefore, the obtained polarization scattered plate may be an oriented film, 
and may be a non-oriented film. In addition, although brittle polymer can also be used when considering as an 
oriented film, the polymer which is excellent in stretch nature can use preferably especially. 

[0036] Moreover, melting can be heated and carried out to the temperature which presents the liquid crystal phase 
which the liquid crystal polymer which carries out distributed distribution as a minute field makes the object of 
nematic equality for example, into a polymer film in consisting of a liquid crystal polymer which the minute field 
described above, orientation of it can be carried out to the bottom of an operation of orientation restraining force, it 
can quench, and the method which fixes an orientation condition can perform. As for the orientation condition of a 
minute field, it is more desirable than points, such as variation prevention of an optical property, that it is in a mono- 
domain condition as much as possible. 

[0037] In addition, the proper restraining force which is made to carry out orientation of the liquid crystal polymers, 
such as drawing force by the method which carries out drawing processing of the polymer film, for example for a 
proper scale factor, share ring force at the time of film formation, electric field, and a magnetic field, and deals in 
them as the aforementioned orientation restraining force can be applied, one sort or two sorts or more of the 
restraining force can be made to be able to act, and orientation processing of a liquid crystal polymer can be 
performed. 

[0038] Therefore, portions other than the minute field in a polarization scattered plate may show birefringence, and 
may be isotropic things. That the whole polarization scattered plate indicates birefringence to be can be obtained by 
the molecular orientation in the film production process which used and described the thing of orientation 
birefringence above to the polymer for film formation etc., can add well-known orientation means, such as drawing 
processing, if needed, for example, can give thru/or control birefringence. Moreover, portions other than a minute 
field can obtain an isotropic polarization scattered plate using an isotropic thing with the method which carries out 
drawing processing of the film in the temperature field below the glass transition temperature of the polymer 
concerned to the polymer for for example, film formation. 

[0039] The portion with the as other polarization scattered plate which can be used preferably as a minute field, i.e., 
the portion which it becomes from a polymer film Refractive-index difference **n1 in each optical-axis direction of 
a minute field, **n2, and **n3 are 0.03 (**n1) or more in the shaft orientations (**n1 direction) which show 
maximum. And it controls to become 50% or less (**n2, **n3) of the aforementioned **n1 in the biaxial direction 
(**n 2-way, **n3 direction) which intersects perpendicularly with the **n1 direction and which remains, and the 
equal of **n2 and **n3 is more desirable. 

[0040] By considering as the aforementioned refractive-index difference, the quantity of light which the iinearly 
polarized lights of **n1 direction are scattered about strongly, are scattered about at an angle smaller than a total 
reflection angle, and carries out outgoing radiation from an optical element can be increased, and the finearfy 
polarized lights of the other direction cannot be scattered about easily, and can shut up total reflection in a repeat 
and an optical element. 

[0041] In the above in addition, the refractive-index difference of each optical-axis direction of a minute field, and 
portions other than a minute field When the polymer which forms a film is the thing of the optical isotropy When the 
polymer which means the difference of the refractive index of each optical-axis direction of a minute field and the 
average refractive index of a polymer film, and forms a film is the thing of optical anisotropy Since the direction of 
the main optical axis of a polymer film and the direction of the main optical axis of a minute field are usually in 
agreement, the difference of each refractive index in each shaft orientations is meant 

[0042] The moderately large thing of refractive-index difference **n1 in **n1 direction is desirable, and it is more 
desirable than the point of the above mentioned total reflection 0.035-1, and that it is especially refractive-index 
difference **n1 of 0.045-0.5 above all. The moderately small thing of refractive-index difference **n2 in **n 2-way 
and **n3 direction and **n3 is desirable. This refractive-index difference is controllable by the refractive index of 
the material of construction, the above-mentioned orientation actuation, etc. 
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[0043] Moreover, as for this **n1 direction, it is more desirable than the **n1 aforementioned direction is the plane 
of vibration of the linearly polarized light by which outgoing radiation is carried out from an optical element that it is 
parallel to a polarization scattered plate side. In addition, this **n1 direction of [ within a field ] can be made into the 
proper direction according to the liquid crystal display made into the object. 

[0044] As for the minute field in a polarization scattered plate, it is more desirable than points [, such as 
homogeneity, ], such as said scattering effect, to carry out distributed distribution uniformly as much as possible. 
The **n1 lay length which is minute area size, especially the dispersion direction is related to a backscattering 
(echo) or a wavelength dependency. 

[0045] Improvement in efficiency for light utilization, prevention of coloring by the wavelength dependency, 
prevention of the check-by-looking inhibition by the vision of a minute Field or clear inhibition prevention of a 
display, magnitude with a minute field still more desirable than points, such as film production nature and film 
reinforcement and the 0.05-500 micrometers especially of the 0.1-250 micrometers especially of the desirable 
length of **n1 direction are 1-100 micrometers above all. In addition, although a minute field exists in a polarization 
scattered plate in the state of a domain usually, there is especially no definition about lengths, such as the **n 2- 
way. 

[0046] Although the rate of the minute field occupied in a polarization scattered plate can be determined more 
suitably than points, such as the dispersion nature of **n1 direction, generally it is based on film reinforcement etc. 
and is especially made into 1 - 30 % of the weight 0.5 to 50% of the weight above all 0.1 to 70% of the weight. 
[0047] A polarization scattered plate can also be formed in the monolayer of the film in which the above-mentioned 
birefringence property is shown, and can also be formed as what superimposed this film more than two-layer. By 
superposition-ization of the film concerned, the multiplication-scattering effect beyond the increment in thickness 
can be demonstrated. Although a superposition object may superimpose the film concerned at arbitrary arrangement 
angles, such as **n1 direction or **n 2-way, what was superimposed so that **n1 direction might serve as parallel 
relation from points, such as amplification of a scattering effect, in an up-and-down layer is desirable. The number 
of superposition of the film concerned can be made into the proper number more than two-layer. 
[0048] The film concerned to superimpose may have **n1 or the same **n2 grade, and may differ. In addition, 
although the as much as possible parallel thing of the parallel relation in the layer of the upper and lower sides in 
**n1 direction etc. is desirable, the gap by the activity error etc. is permitted. Moreover, when there is variation in 
the **n1 direction etc., it is based in the average direction. 

[0049] The film concerned in a superposition object is pasted up through a glue line etc. so that a total reflection 
interface may turn into the maximum front face. Proper adhesives, such as for example, a hot melt system and an 
adhesion system, can be used for the adhesion. Rather than the point which controls reflection loss, as much as 
possible, the small glue line of a refractive- index difference with the film concerned is desirable, and it can also 
paste up in the polymer which forms a film and its minute field concerned. 

[0050] In addition, a polarization scattered plate has the thing [ board / whole ] more desirable than a polarization 
condition needs to be suitably canceled in the process in which light transmits the inside of an optical element for 
which it is or has phase contrast selectively. Although the polarization conversion by phase contrast cannot break 
out easily since the lagging axis of a polarization scattered plate and the polarization shaft (plane of vibration) of the 
linearly polarized light which cannot be scattered about easily are in orthogonality relation fundamentally, an 
apparent angle changes with slight dispersion and it is thought that polarization conversion arises. 
[0051] Although it is more desirable than the point of the above mentioned polarization conversion that there is 
generally phase contrast within a field 5nm or more, the value changes with the thickness of a polarization scattered 
plate. In addition, a method with proper method which makes the particle of birefringence contain, method made to 
adhere to a front face, method which makes a polymer film birefringence, method which uses them together can 
perform grant of the phase contrast. 

[0052] Although the layered product of the translucency resin board of luminescent material content and a 
polarization scattered plate is used for the optical element by this invention As illustrated to drawing 1 on the 
occasion of the formation, in order to control the echo by the interface of the translucency resin board 1 and the 
polarization scattered plate 3 as much as possible. That is, in order to attain the total reflection on the rear face of 
a table of a layered product which makes easy transparency of the transmission light between a translucency resin 
board and a polarization scattered plate, and really [ those / adhesion ] consists of an object, it is desirable to have 
pasted up with adhesives with a near refractive index etc. as much as possible. Adhesion processing is more 
effective than points, such as gap prevention of axial relation. In addition, on the occasion of formation of an optical 
element, as illustrated to drawing 2 , the polarization scattered plate 3 can also be formed in front reverse side both 
sides of the translucency resin board 1 . 

[0053] The aforementioned adhesion processing can use proper adhesives, such as transparent binders, such as 
acrylic, a silicone system, a polyester system and a polyurethane system, a polyether system, and a rubber system, 
according to the polarization scattered plate of the above-mentioned superposition mold, and there is especially no 
definition. What neither hardening nor desiccation takes ******, and hardening and desiccation processing of long 
duration for an elevated-temperature process is more desirable than the point of preventing change of an optical 
property etc. Moreover, what does not produce exfoliation problems, such as a float and peeling, under the condition 
of heating or humidification is desirable. 

[0054] The acrylic binder with which the weight average molecular weight which comes to copolymerize the acrylic 
monomer which carbon numbers, such as a methyl group, an ethyl group, and butyl, become from amelioration 
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components, such as alkyl ester of the acrylic acid which has 20 or less alkyl group (meta), and an acrylic acid 
(meta), acrylic-acid (meta) hydroxyethyl, from the aforementioned point in the combination from which glass 
transition temperature becomes 0 degree C or less makes 100,000 or more acrylic polymers base polymer is used 
preferably. The acrylic binder also has the advantage which is excellent in transparency, weatherability, thermal 
resistance, etc. 

[0055] A proper method can perform the attachment of the adhesive layer to a translucency resin board or/and a 
polarization scattered plate. Make the solvent which consists of the independent object or mixture of a proper 
solvent, such as toluene and ethyl acetate, as the example dissolve or distribute a binder component, and about 10 
- 40% of the weight of binder liquid is prepared. The method which attaches it directly on a translucency resin board 
or a polarization scattered plate by proper expansion methods, such as a flow casting method and a coating method, 
or the method which forms an adhesive layer on a separator according to the above, and carries out transfer of it on 
a translucency resin board or a polarization scattered plate is held. The adhesive layer to prepare may be a 
superposition layer of things, such as a different presentation or a class. 

[0056] The thickness of a glue line can be suitably determined according to adhesive strength etc., and, generally is 
set to 1 -500 micrometers. Proper additives, such as a bulking agent which consists of the resin of a natural product 
or a compost, a glass fiber, a glass bead and a metal powder, other inorganic powder, etc. if needed, a pigment and a 
coloring agent, and an antioxidant, can also be blended with a glue line. 

[0057] The specular reflection layer 5 prepared in one side of the layered product 4 of the translucency resin board 
1 and the polarization scattered plate 3 like instantiation at drawin g 1 aims at reversing the light which carries out 
outgoing radiation from the reflecting layer arrangement side, without changing a polarization condition through a 
specular reflection layer, centralizing outgoing radiation light on one side on the rear face of a table of an optical 
element, and raising brightness. 

[0058] As the aforementioned reflecting layer, it is desirable that it is a mirror plane as much as possible than the 
point of maintenance of a polarization condition, and the reflector which consists of a metal or a dielectric multilayer 
from this point is desirable. As the metal, proper things, such as aluminum, silver, chromium metallurgy, copper and 
tin, zinc, an indium and palladium, and platinum or its alloy, can be used. 

[0059] Although a specular reflection layer can also be directly stuck to a layered product as an attachment layer of 
the metal thin film by a vacuum evaporationo method etc., a full echo is difficult, and the arrangement method with 
which only the air space which only piles up a reflecting plate and places it may intervene is more desirable than the 
point of we being anxious about absorption loss if some absorption by the reflecting layer arises too and the repeat 
by total reflection is taken into consideration, and preventing it. 

[0060] Therefore, tabular things, such as a reflecting plate which attached the metal thin film to for example, the 
support base material by the sputtering method, the vacuum evaporationo method, etc., and a rolling sheet of a 
metallic foil metallurgy group, can use a specular reflection layer preferably from this point. Proper things, such as a 
glass plate and a resin sheet, can be used for the above-mentioned support base material of a reflecting layer. 
Above all, what was vapor-deposited on the resin sheet can use silver, aluminum, etc. preferably from points, such 
as a reflection factor, and a tint, handling nature. Moreover, about the specular reflection layer which consists of a 
dielectric multilayer, it can apply to a well-known example (for example, ****** No. 511322 [ ten to ] official report) 
etc. correspondingly. In addition, a reflecting layer may be arranged to any of the front reverse side of a layered 
product. 

[0061] On the other hand, in the field which does not arrange, the reverse side, i.e., aforementioned specular 
reflection layer, of a layered product, proper optical layers, such as the lens sheet 6 of polarization maintenance 
nature and the optical diffusion board 7, can also be arranged like the example of drawing 1 if needed. This lens 
sheet carries out optical-path control of the outgoing radiation light (linearly polarized light) of the dispersion nature 
from a layered product, maintaining the degree of polarization as much as possible, raises the directivity to the 
direction of a transverse plane advantageous to a check by looking, and aims at making the outgoing radiation 
luminous-intensity peak of dispersion nature into the direction of a transverse plane etc. 

[0062] The proper thing which carries out optical-path control and was [ a sheet side ] made to carry out outgoing 
radiation of the scattered light which carried out incidence from one side (rear face) as a lens sheet efficiently in the 
vertical (transverse plane) direction as much as possible on the other hand (front face) can be used, and there is 
especially no definition. Therefore, anything that has various kinds of lens gestalten of an activity with the 
conventional side light mold light guide plate except for the point of polarization maintenance nature can be used 
(for example, JP,5-1 6901 5,A etc.). It excels in whenever [ light transmission ] so that according [ the lens sheet 
used preferably ] to depolarization for example when all [ 90% or more of ] light transmission is shown especially 85% 
or more above all 80% or more and it has arranged between crossing Nicol's prisms leakage light (permeability) may 
be especially 1% or less 2% or less above all 5% or less, and the polarization property of outgoing radiation light is not 
canceled as much as possible. 

[0063] From generally the dissolution of polarization arising by the birefringence or multiple scattering, for example, 
the lens sheet in which the above mentioned polarization maintenance nature is shown It can attain reducing a 
birefringence as much as possible, by reducing the count of an average echo (dispersion) in the locus of a beam of 
light, etc. The inside of polymer ** illustrated with the translucency resin board specifically described above or the 
polarization scattered plate. The low resin (good resin of the optical isotropy) of the birefringence like cellulose- 
triacetate system resin, a polymethyl methacrylate and a polycarbonate, or norbomene system resin can be 
obtained with one sort or the method which uses two or more sorts and forms a lens sheet. 
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[0064] The lens field of a convex lens mold or a refractive-index distribution pattern (GI mold) which comes to 
control a refractive index the front face or inside a transparent resin base material through a photopolymerization 
object etc. as a lens sheet as mentioned above, [ which may contain the resin from which a refractive index is 
different, for example ] What formed many minute lens fields especially, and the thing which filled up with the 
polymer of a refractive- index difference the breakthrough of a large number prepared in the transparent resin base 
material, and formed the lens field. Or although it has proper lens gestalten, such as what carried out monolayer 
arrangement of many spherical lenses, and fixed it with the thin film What has the lens gestalt 61 which becomes 
dra wing 1 from concavo-convex structure like instantiation at one side of a sheet 6 or both sides, especially one 
side is more desirable than the point of the optical-path control through a difference of a refractive index etc. 
[0065] That the concavo-convex structure which forms the aforementioned lens gestalt should just be what 
demonstrates the function which controls the optical path of the light which penetrated the sheet and condenses 
the transmitted light in the direction of a transverse plane For example, what the minute cone-like projection which 
has base configurations, such as a thing which linear slots, such as a cross-section triangle, and a projection 
arranged the shape of a stripe and in the shape of a grid or a triangular pyramid and a rectangular-head drill, other 
multiple drills, and a cone, arranged to punctiform is raised. In addition, the concavo-convex structures of linear or 
punctiform may be a spherical lens, an aspheric lens, a semicircle cylinder lens, etc., and may have a proper lens 
gestalt. 

[0066] A method with the proper method which carries out heating sticking by pressure of the resin sheet at the 
method which fills up with resin liquid or the monomer for resin formation the mold formed so that concavo-convex 
predetermined structure might be formed, carries out polymerization if needed, and imprints the type concerned of 
concavo-convex structure, or the mold concerned, and imprints the concavo-convex structure can perform 
formation of the lens sheet which has the above mentioned concavo-convex structure of linear or punctiform. In 
addition, the lens sheet may be formed as a superposition layer more than the bilayer [ like ] of a resin layer of the 
same kind or of a different kind etc., although the lens gestalt was added to the support sheet 
[0067] A lens sheet can be arranged one layer or more than two-layer to the optical outgoing radiation side of a 
layered product. When arranging more than two-layer, the lens sheet may be the same, and although it differs, the 
thing [ holding polarization maintenance nature as a whole ] is desirable. When the lens sheet to arrange will adjoin a 
layered product, it is desirable to be arranged so that an opening may be generated to a layered product like the 
case of the above-mentioned specular reflection layer. Moreover, the thing large more fully than the wavelength of 
incident light of the opening is more desirable than the point of total reflection. 

[0068] In addition, when the lens gestalt in a lens sheet consists of linear concavo-convex structure, it is desirable 
to arrange so that the direction of a line may be in the direction of an optical axis of a polarization scattered plate 
(the direction of a plane of vibration of outgoing radiation polarization), a parallel condition, or a rectangular condition 
from points, such as optical-path control to the direction of a transverse plane. Moreover, when arranging this lens 
sheet more than two-layer, it is more desirable than the point of the effectiveness of optical-path control to arrange 
so that the direction of a line may cross in an up-and-down layer. 

[0069] An optical diffusion board aims at diffusing outgoing radiation light (linearly polarized light), maintaining the 
degree of polarization as much as possible, equalizing luminescence, or easing the vision of the pattern of a lens 
sheet, and raising visibility etc. An optical diffusion board can be replaced with a lens sheet, or can arrange one layer 
or more than two-layer in proper locations, such as between a lens sheet and a layered product or an optical 
outgoing radiation side of a lens sheet. 

[0070] As an optical diffusion layer, it excels in whenever [ light transmission ] according to the above-mentioned 
lens sheet, and what maintains the polarization property of outgoing radiation light as much as possible is used 
preferably. Therefore, the optical diffusion layer of this polarization maintenance nature can be acquired as what 
resin with the small rate of a birefringence illustrated with the above-mentioned lens sheet is preferably used for 
formation of an optical diffusion layer, for example, carries out distributed content of the transparence particle into 
the resin layer, a resin layer which has detailed irregularity structure on a front face. 

[0071] in addition, as a transparence particle which carries out distributed content, in the aforementioned resin layer 
For example, a silica thru/or glass and an alumina, a titania and a zirconia, tin oxide, and indium oxide, The 
conductive thing which consists of cadmium oxide, antimony oxide, etc. A certain inorganic system particle. Or 
acrylic polymer, a polyacrylonitrile, polyester and epoxy system resin, Melamine system resin, urethane system resin, 
a polycarbonate and polystyrene, The organic system particle which consists of polymer for which a bridge is not 
constructed [ the bridge formation like silicone system resin, benzoguanamine and a melamine benzoguanamine 
condensate, or a benzoguanamine formaldehyde condensate or ] is raised. 

[0072] One sort or two sorts or more can be used for a transparence particle, and 1-20 micrometers of particle size 
are more desirable than points, such as the diffusibility of light and the uniformity of the diffusion. On the other 
hand, although the grain shape is arbitrary, generally a globular form (truth), its secondary floe, etc. are used. 
Especially rather than the point of polarization maintenance nature, the transparence particle of 0.9-1.1 can use [ a 
refractive-index ratio with resin ] preferably. The optical diffusion layer of particle content can be formed by the 
proper method according to the former, such as a method which mixes a transparence particle in the melting liquid 
of resin, and carries out extrusion molding to a sheet etc., a method which blends a transparence particle with the 
solution and the monomer of resin, casts for a sheet etc., and carries out polymerization if needed, and a method 
which carries out coating of the resin liquid of transparence particle content to a predetermined side, the support 
film of polarization maintenance nature, etc. 
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[0073] On the other hand, a method with proper method which split-face-izes the front face of the sheet which 
consists of resin with buff processing, an embossing method, etc. by sandblasting etc., method which forms in the 
front face of the sheet concerned the layer of the translucency material which has a projection can perform 
formation of the optical diffusion layer which has detailed irregularity structure on a front face. However, the method 
with which a refractive-index difference with resin, such as air bubbles, such as air, and a titanium oxide particle, 
forms large irregularity (projection) is easy to cancel polarization and is not desirable. 

[0074] As for the detailed irregularity structure of the front face in the aforementioned optical diffusion layer, what 
consists of irregularity which does not have periodicity at the surface roughness 100 micrometers or less above the 
wavelength of incident light is more desirable than points, such as the diffusibilrty of light, and the uniformity of the 
diffusion. In addition, it is more desirable than points, such as polarization maintenance nature, to control that the 
increment in the phase contrast by the photoelasticity or orientation arises in the base layer which consists of the 
resin especially on the occasion of formation of the optical diffusion layer of the above-mentioned transparence 
particle content mold or a surface detailed irregularity mold as much as possible. 

[0075] An optical diffusion layer can also be arranged as an independent layer by a tabular object etc., and can also 
be arranged on a lens sheet as a subordination layer which carried out adhesion unification. When the arrangement 
location of an optical diffusion layer will adjoin a layered product, it is desirable to be arranged so that an opening 
may be generated to a layered product according to the above-mentioned lens sheet. In addition, when arranging the 
optical diffusion layer more than two-layer, although it differs, the thing [ holding polarization maintenance nature as 
a whole ] is desirable [ the optical diffusion layer may be the same, and ]. 

[0076] The optical element by this invention can be preferably used for formation of the plane-of-polarization light 
source from the property which carries out outgoing radiation of the incident light from the side as the linearly 
polarized light as described above from one side on the rear face of a table being shown. The plane-of-polarization 
light source can be formed in the at least 1 side of an optical element by arranging the light source 8, as illustrated 
to drawing 1 . As the light source, proper things, such as an array object of the shape of lines, such as arrangement 
****, for example, (cold, heat), a cathode-ray tube, and light emitting diode, thru/or a field and an incandescence 
bail, can be used for the side of an optical element, especially its layered product 4. Above all, a cold cathode tube 
can use preferably from points, such as luminous efficiency, and low-power nature, narrow diameter nature. The light 
source can also be arranged on two or more sides, such as the 3 sides by the 2 sides in which an optical element 
counters from points, such as brightness and its homogeneity, **** of KO, etc. 

[0077] In order to lead the divergence light from the light source 8 to the side of an optical element like the example 
of drawing if needed on the occasion of formation of the plane-of-polarization light source, an auxiliary means with 
the proper reflector 81 which surrounds the light source can also be arranged. Generally a resin sheet, a metallic 
foil, etc. which attached the metal thin film of a high reflection factor are used for a reflector. Moreover, a reflector 
can be installed in the underside of an optical element like the example of drawing, and the specular reflection layer 
5 can also be served as and put. A reflector 51 can be arranged to 1 or two or more sides of an optical element 
which furthermore do not arrange the light source like the example of drawing, a light leak can be prevented, and 
improvement in brightness can also be aimed at. In addition, the reflector is useful also as a fixed means of the light 
source etc. 

[0078] On the occasion of formation of the plane-of-polarization light source, two or more sorts can be arranged in 
one sort of a proper optical layer, or a proper location. What has the polarizing plate which especially definition does 
not have about the optical layer, for example, is used for formation of a liquid crystal display, a proper phase 
contrast board, a proper liquid crystal cell, etc. can be used. In that case, the above-mentioned lens sheet and an 
optical diffusion layer can also be stuck in the optical layer arranged to the optical element up side through a glue 
line etc. However, the arrangement which prepared the above-mentioned opening in the case of the optical diffusion 
layer of the lens sheet which has concavo-convex structure, or a surface detailed irregularity mold is desirable. 
[0079] In addition, ultraviolet ray absorbents, such as a salicylate system compound, a benzo phenol system 
compound, a benzotriazol system compound, and a cyanoacrylate system compound, a nickel complex salt system 
compound, can be blended with each class which forms an optical element and the plane-of-polarization light source 
in this invention if needed, for example, ultraviolet absorption ability can be given to it. 

[0080] The optical element and the plane-of-polarization light source by this invention can be used for proper 
equipment and the proper use which use the linearly polarized lights, such as formation of a liquid crystal display, 
based on the features from offering the linearly polarized light, where the plane of vibration (polarization shaft) is 
controlled as described above. Incidentally, a liquid crystal display can form the liquid crystal display of a back light 
mold by arranging a liquid crystal display panel to the optical diffusion layer 7 up side which is the optical outgoing 
radiation side, when it can form by incorporating the lighting system which comes to use an optical element 
according to the former, for example, uses the plane-of-polarization light source of instantiation as a lighting system 
at drawing 1 . 

[0081] Moreover, in the lighting system using the optical element by this invention, the liquid crystal display which 
uses outdoor daylight for the illumination light, the liquid crystal display of the outdoor daylight and the mold both for 
lighting which uses the outdoor daylight and light source for the illumination light, etc. can be formed. In that case, in 
the lighting system for forming the liquid crystal display of the latter outdoor daylight and mold both for lighting, it 
considers as an optical element and the thing which has arranged the light source 8 on the at least 1 side of the 
translucency resin board 1 above all according to the plane-of-polarization light source described above as 
illustrated to drawing 3 . In addition, in addition to the reflector 81 which carries out envelopment immobilization of 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web_cgi_ejje 



2003/12/24 



10/11 ^— v 



the light source 8, in the example of drawing, the reflector 52 for light leak prevention is formed also in the side of 
the translucency resin board which counters the side of the light source arrangement 

[0082] The lighting system of the type which uses outdoor daylight in the above can be formed like the example of 
drawing 3 by forming the polarization scattered plate 3 selectively to the translucency resin board 1, and forming the 
portion 1 1 in which outdoor daylight can carry out incidence to the translucency resin board 1 efficiently. In that 
case, in the lighting system for liquid crystal displays, the translucency resin board 1 which has especially one 2 to 
10 times the area of this is received 1.5 to 30 times above all 120% or more to a part for the display of a liquid 
crystal display (liquid crystal display panel) like the example of drawing. Forming selectively the specular reflection 
layer 5 of the polarization scattered plate 3 which has 1 00% of especially area 95 to 1 05% above all 90 to 11 0% and 
this area for said display raises the incidence effectiveness of outdoor daylight, and it is more desirable than the 
point of the improvement in brightness by outdoor daylight mode. 

[0083] The method which arranges the liquid crystal display panel 9 on the polarization scattered plate 3 which was 
made to carry out a location response with the specular reflection layer 5 through the translucency resin board 1, 
and has been arranged can perform formation of the liquid crystal display of the outdoor daylight and the mold both 
for lighting using the aforementioned lighting system like drawing 3 . In that case, as for the translucency resin 
board, polarization scattered plate, and specular reflection layer which form an optical element, it is desirable that it 
is in the fixed condition which carried out laminating unification for location gap prevention. When preparing housing 
of the liquid crystal display aiming at internal protection etc. furthermore, it is desirable that the outside of housing 
is made to project and outdoor daylight is made to carry out incidence of the portion 1 1 which does not have the 
polarization scattered plate of the translucency resin board 1 efficiently through the lobe. 

[0084] In the liquid crystal display of the above mentioned outdoor daylight and mold both for lighting The great 
portion of light in which excitation luminescence was carried out with the luminescent material in a translucency 
resin board by the illumination light by the lighting mode in the condition of having turned on the light source, and 
the illumination light by the outdoor daylight which carried out incidence from the lateral part for a display Since 
total reflection is transmitted with a repeat and outgoing radiation of the inside of the resin board is carried out as 
the linearly polarized light from the arrangement portion of a polarization scattered plate, the display which is more 
bright compared with the liquid crystal display of the usual back light system, and is excellent in visibility can be 
attained. 

[0085] Moreover, at least the outdoor daylight mode only using excitation luminescence by the incidence of ambient 
lights, such as outdoor daylight, can check a liquid crystal display by looking, without using the illumination light by 
the light source arranged on the side of a translucency resin board. In that case, the incidence effectiveness of 
outdoor daylight improves, so that the area of the translucency resin board containing a luminescent material is 
large to a part for a display, as described above, the quantity of light of the linearly polarized light by which outgoing 
radiation is carried out increases more than the polarization scattered plate equivalent to a part for a display, and it 
is advantageous. 

[0086] In order to penetrate the liquid crystal display panel which will have a liquid crystal layer, a transparent 
electrode layer, etc. by the time the outdoor daylight which carries out incidence from the portion by part for a 
display in the above reaches a translucency resin board, when the quantity of light decreases and a liquid crystal 
display panel has a polarizing plate etc., the quantity of light decreases more by the transparency, and lighting 
effectiveness is low and deficient in the contribution to the improvement in brightness. When what carries out 
excitation luminescence is furthermore used in ultraviolet rays as a luminescent material, almost all ultraviolet rays 
are absorbed, it is hard to reach a translucency resin board, and a luminescent material is hard to be excited with 
the ultraviolet ray absorbent contained in the protection film of a polarizing plate etc. Therefore, the method which 
makes the outside of housing project can apply the above-mentioned translucency resin board preferably. 
[0087] 

[Example] The film with a thickness of 1 00 micrometers be formed by the cast method using the 20-% of the weight 
dichloromethane solution in which the liquid crystal polymer ( glass transition temperature, nematic liquid 
crystallization temperature of 1 00-290 degrees C) 50 section express with the example 1 norbornene system resin 
( product [ made from JSR ], ATON, glass transition temperature of 182 degrees C) 950 section ( it be the same the 
weight section and the following) and a bottom type be dissolved, after increase drawing processing of it 3 times at 
1 80 degrees C, it quenched, and the polarization 

CH-CO.-CH.-O^-CO.-^-^-CN 

[0088] The aforementioned polarization scattered plate was distributed in the shape of [ of the almost same 
configuration ] a domain in the condition [ major axis / direction / drawing / liquid crystal polymer ] in the bright film 
which consists of norbornene system resin, refractive-index difference **n1 was 0.23, and **n2 and **n3 were 
0.029. Moreover, when the pitch diameter of the aforementioned minute field was measured by coloring based on the 
phase contrast by polarization microscope observation, **n1 lay length was about 5 micrometers. 
[0089] Paste up so that the **n1 direction may serve as a crossed axes angle of 45 degrees to an end face at one 
side of a commercial acrylic resin board with a thickness of 2mm through an acrylic adhesive layer in the 
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aforementioned polarization scattered plate, and it considers as a layered product, next, it is ****** about 
fluorescent dye — The specular reflection sheet which gave silver vacuum evaporation© has been arranged on the 
PET sheet on the underside, the optical element was obtained, the cold cathode tube has been arranged on the 1 
side of the layered product, and the plane-of-polarization light source was acquired by fixing it as a lamp reflector 
using the remainder of said specular reflection sheet. 

[0090] The linearly polarized light of the fluorescence color which originates in fluorescence based on the acrylic 
board of the fluorescent dye content in an optical element at the time of putting out lights of a cold cathode tube 
carries out outgoing radiation of the aforementioned plane-of-polarization light source, and its brightness improved 
by leaps and bounds by the observation which minded the polarizing plate compared with the commercial light guide 
plate which prepared the usual diffusion dot at the time of burning of a cold cathode tube. 

[0091] The polarization scattered plate and the specular reflection sheet have been arranged so that only the 1/3 
portion may be covered to the acrylic resin board of example 2 fluorescent-dye content, and also according to the 
example 1 , the plane-of^polarization light source (lighting system) was formed, like the example of drawing 3 , on the 
polarization scattered plate, the liquid crystal display panel of it and this area has been arranged, and the liquid 
crystal display was obtained. 

[0092] The aforementioned liquid crystal display was fully able to check the content of a display by looking under 
the environment where the outdoor daylight is quite weak, based on the outdoor daylight which carried out incidence 
from the acrylic board portion which does not have a polarization scattered plate etc. at the time of putting out 
lights of a cold cathode tube. Moreover, the content of a display was able to be checked by looking in the very bright 
condition at the time of burning of a cold cathode tube. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the plane-of-polarization light source and the liquid crystal display 
using the optical element and it to which the linearly polarized light carries out outgoing radiation of the light which 
carried out excitation luminescence through the incident light from the side or a table rear face where a plane of 
vibration is controlled from one side on the rear face of a table. 
[0002] 

[Background of the Invention] Conventionally, that to which the optical outgoing radiation means which becomes a 
translucency resin board from the reflective dot of high reflection factor pigment content of titanium oxide, a barium 
sulfate, etc. is formed as a side light mold light guide plate which can be used as a back light of a liquid crystal 
display, and it was made to carry out outgoing radiation of the transmission light by the total reflection in a board 
from one side of ****** b y dispersion etc. through the optical outgoing radiation means was known. However, most 
aforementioned outgoing radiation light was the natural lights which do not show a polarization property, and since 
there was the need of changing it into the linearly polarized light through a polarizing plate on the occasion of a 
liquid crystal display, they had the trouble that the absorption loss by the polarizing plate was produced and 
utilization effectiveness of light could not exceed 50%. 

[0003] in view of the above, the system which uses together the polarization conversion means which combined the 
polarization division plate from which the linearly polarized light is acquired using a BURYU star angle, and the phase 
contrast board is proposed (JP,6-18873,A — ) JP,6-1 60840,A, JP,6-265892,A, JP,7-72475,A, JPJ-261 122,A, JP,7- 
270792A JP,9-54556,A, JP.9-105933.A, JP.9-138406A a JP,9-1 52604,A official report, JP,9-293406,A, JP.9- 
326205,A, JP,1 0-78581, A, etc. However, polarization sufficient in this back light was not acquired, but since control 
of the polarization direction was also difficult, the scarce difficulty was in practicability. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, outgoing radiation can be carried out efficiently as the linearly 
polarized light, and the linearly polarized light of the oscillating direction corresponding to it while it did not have a 
specular reflection layer on the rear face of a table for the excitation light by the outdoor daylight which carried out 
incidence from the natural light which did not need to form special optical outgoing radiation means, such as a 
reflective dot, in the translucency resin board by the above-mentioned configuration, and carried out incidence from 
the side, or the front reverse side can be acquired through the optical axis of the polarization scattered plate of 
concomitant use. Therefore, the oscillating direction of the linearly polarized light is changeable into arbitration by 
optical-axis control of a polarization scattered plate. Moreover, the light which the translucency resin board was 
made to project from a liquid crystal display, and carried out incidence to the lobe can be supplied as the linearly 
polarized light to a part for a display, and a display bright also at a taper can be attained. 

[0007] In the above, namely, the great portion of excitation light by the incident light from the side or the front 
reverse side To a polarization scattered plate, total reflection being carried out by the refractive-index difference 
with an air interface, and transmitting the inside of a translucency resin board The inside of the incident light of 
incidence Perilla frutescens (L) Britton var. crispa (Thunb.) Decne., It is scattered about strongly selectively, the 
part serves as an angle smaller than a total reflection angle, and the linearly polarized light which has a plane of 
vibration parallel to the shaft orientations (**n1 direction) which show the maximum refractive-index difference 
(**nt) with a minute field carries out outgoing radiation from an optical element. In that case, in the side which 
prepared the specular reflection layer, as a result of [ whole surface / of an optical element ] interrupting outgoing 
radiation, supplying a reverse side and concentrating outgoing radiation light on the field (front reverse side one 
[ which does not have a specular reflection layer ] field of an optical element), the linearly polarized light carries out 
outgoing radiation. 

[0008] Incidentally excitation luminescence by the luminescent material in a translucency resin board is in the 
condition which about 80% was shut up into this resin board, and has repeated total reflection on the relation of a 
solid angle. Only when total reflection conditions are destroyed by dispersion by the above mentioned polarization 
scattered plate, in order to carry out outgoing radiation of the shut-up light from an optical element, it becomes 
possible to make the area portion of a polarization scattered plate, as a result its area correspond, and to centralize 
outgoing radiation light of it only on a part for the display of a liquid crystal display element The light which did not 
receive dispersion on the other hand although it was satisfied with dispersion of the **n1 aforementioned direction 
of the light scattered about at the large angle and the **n1 direction conditions, and the light which, in addition, has 
the oscillating directions other than the **n1 direction It is transmitted being shut up in a translucency resin board 
and repeating total reflection, a polarization condition is also canceled by the birefringence phase contrast by the 
polarization scattered plate etc., and it waits for an opportunity to satisfy and carry out outgoing radiation of the 
aforementioned **n1 direction conditions. Outgoing radiation of the linearly polarized light of a predetermined plane 
of vibration is efficiently carried out by the above repeat from an optical element. 
[0009] 

[Embodiment of the Invention] The optical element by this invention has a specular reflection layer on one side of 
the layered product which comes to prepare the polarization scattered plate in which distributed content of the 
minute field of birefringence is carried out, and a dispersion anisotropy is shown according to the polarization 
direction in one side or both sides of a translucency resin board which made luminescent material contain. The 
example was shown in drawing 1 . 1 is a translucency resin board, 3 is a polarization scattered plate, 4 is those 
layered products, and 5 is a specular reflection layer. In addition, 2, 6, and 7 are a glue line as occasion demands, a 
lens sheet, and an optical diffusion layer, respectively. In addition, drawing 1 has illustrated what was made into the 
plane-of-polarization light source, and 8 is the light source. 

[0010] A translucency resin board should just be the tabular object formed in it using one sort of the proper material 
in which transparency is shown, or two sorts or more according to the wavelength region of the light source. 
Incidentally the board which consists of for example, acrylic resin, polycarbonate system resin, styrene resin, 
norbornene system resin, epoxy system resin, etc. can use preferably in a light region. The board with which a 
refractive index consists of small resin as much as possible is more desirable than the point of light transmittance. 
Moreover, rather than the point of maintaining the polarization property of outgoing radiation light, in case a small 
resin board has the as much as possible desirable phase contrast of field inboard and a board is fabricated rather 
than this point, the material which cannot produce the orientation birefringence by distortion etc. easily, especially 
the poly methyl meta-rate, norbornene system resin, etc. can use preferably. This resin is excellent also in the 
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moldability of a board. 

[001 1] the configuration of a translucency resin board — a liquid crystal display — according to equalization of the 
size of the liquid crystal cell, the property of the light source, and the brightness of outgoing radiation light etc., it 
can determine suitably above all, and there is especially no definition. Although a plate, a wedge-shaped board, etc. 
are more desirable than points, such as the ease of shaping, according to the housing configuration for [, such as a 
liquid crystal display ] application etc., it can consider as a free form. When the telephone body itself incidentally 
consists of a translucency material like a skeleton type with a cellular phone etc., it can also consider as the 
structure where the body serves as a translucency resin board etc. 

[0012] Although it can determine suitably according to the light source, the size of a liquid crystal cell, etc. also 
about the thickness of a translucency resin board and there is especially no definition, a thing thin as much as 
possible for the purpose of the formation of thin lightweight etc. is desirable, and 0.5-5mm is especially desirable 
1 0mm or less above all. When aiming at furthermore improving lightning in ambient lights, such as outdoor daylight, it 
is desirable to consider as the translucency resin board of a larger area than the size of the screen (liquid crystal 
cell) of a liquid crystal display. 

[0013] A method with proper for example, injection-molding method, cast-molding method, an extrusion-molding 
method and a flow casting shaping method, a rolling shaping method and a roll coating shaping method, transfer- 
molding method, reaction-injection-molding method (RIM), etc. can perform formation of a translucency resin board. 
A luminescent material is blended on the occasion of the formation, and proper additives, such as an antitamish 
agent, an antioxidant, an ultraviolet ray absorbent, and a release agent can be blended further if needed. 
[0014] One sort of the proper material which absorbs ultraviolet rays or the light and carries out excitation 
luminescence of the wavelength light of a light field as the luminescent above mentioned material which a 
translucency resin board is made to contain, or two sorts or more can be used, and there is especially no limit. It 
consists of organic dye, an inorganic pigment, etc. which emit the phosphorescence which is the fluorescence and 
luminescence from 3-fold term which are incidentally luminescence from an one-fold excitation term as the 
example, for example, a fluorescence material, a light storage material, etc. by JP,3-40293,B etc. are raised. 
[0015] As for a luminescent material, it is more desirable than points, such as homogeneity luminescence, to carry 
out homogeneity distribution as much as possible into a translucency resin board, and its thing small as much as 
possible than the point of control of unnecessary dispersion is [ the size of the distributed object ] desirable. In case 
distribution of the luminescent material to the inside of a translucency resin board forms for example, a translucency 
resin board, a method with the proper method which blends the luminescent material with the molding resin with 
other additives rf needed beforehand can perform it. 

[0016] The proper thing which carries out distributed content of the minute field of birefringence as a polarization 
scattered plate, and shows a dispersion anisotropy according to the polarization direction on the other hand can be 
used. Incidentally as the example, what carried out distributed content of the minute field of birefringence is raised 
into a bright film. A method with the proper method which uses in the combination which forms the field from which 
birefringence is different by the proper orientation processing by drawing processing etc. in one sort of the proper 
material which is excellent in transparency, such as for example, polymer and liquid crystal, or two sorts or more, 
and obtains an oriented film can perform the formation. 

[0017] Incidentally as the aforementioned example of combination, the combination of polymer and liquid crystal, the 
combination of isotropic polymer and anisotropy polymer, the combination of anisotropy polymer, etc. are raised. The 
combination which carries out phase separation is more desirable than points, such as the distributed distribution 
nature of a minute field, and distributed distribution nature can be controlled by the compatibility of the material to 
combine. A method with proper method which solution-izes the material of for example, non-compatibility with a 
solvent, method which mixes the material of non-compatibility under heating melting can perform phase separation. 
[0018] When carrying out orientation processing with a drawing method in the aforementioned combination, in the 
combination of polymer and liquid crystal, and the combination of isotropic polymer and anisotropy polymer, the 
target polarization scattered plate can be formed by controlling drawing conditions suitably with the combination of 
anisotropy polymer by arbitrary drawing temperature and draw magnification, in addition — although classified into 
positive/ negative according to anisotropy polymer based on the property of refractive-index change of the drawing 
direction — this invention — setting — positive/negative — any anisotropy polymer — it can use — any of the 
combination of positive, negative, or positive/negative — even if — it can use. 

[0019] As the above mentioned example of polymer, the ester system polymer like polyethylene terephthalate or 
polyethylenenaphthalate. Polystyrene and the styrene system polymer like an acrylonitrile styrene copolymer (AS 
polymer), The olefin system polymer like polyolefine or ethylene propylene rubber which has polyethylene, 
polypropylene, a cyclo system, or norbornene structure, Acrylic polymer, the cellulose type polymer like diacetyl 
cellulose or a cellulose triacetate, and nylon and the amide system polymer like aromatic polyamide like 
polymethylmethacrylate are raised. 

[0020] Moreover, carbonate system polymer, vinyl chloride system polymer, imide system polymer and sulfone 
system polymer, Polyether sulphone, a polyether ether ketone, a polyphenylene sulfide and vinyl alcohol system 
polymer, Vinylidene-chloride system polymer, vinyl butyral system polymer, ant rate system polymer, and 
polyoxymethylene. Silicone system polymer, urethane system polymer, ether system polymer and vinyl acetate 
system polymer. It is raised as an example of the transparence polymer which described above the polymer of heat- 
curing molds, such as the blend object or phenol system of said polymer, a melamine system, acrylic and an 
urethane system, urethane acrylic and an epoxy system, and a silicone system, thru/or an ultraviolet curing mold. 
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[0021] On the other hand, as an example of liquid crystal, the liquid crystal polymer which presents a nematic phase 
and a smectic phase is raised with the low-molecular liquid crystal which presents a nematic phase and a smecttc 
phase at the room temperature or elevated temperature like a cyano biphenyl system, a cyanophenyl cyclohexane 
system, a cyanophenyl ester system and a benzoic-acid phenyl ester system, phenyl pyrimidine systems, or those 
mixture, a cross-linking liquid crystal monomer, a room temperature, or an. elevated temperature. Usually, after the 
aforementioned cross-linking liquid crystal monomer carries out orientation processing, bridge formation processing 
is carried out by the proper method by heat, light, etc., and let it be polymer. 

[0022] It is more desirable than especially the point of obtaining the polarization scattered plate which is excellent in 
thermal resistance, endurance, etc. that glass transition temperature uses 50 degrees C or more 80 degrees C or 
more above all in combination with polymer 1 20 degrees C or more, and a cross-linking liquid crystal monomer 
thru/or a liquid crystal polymer. As the liquid crystal polymer, proper things, such as a principal chain mold and a 
side-chain mold, can be used, and there is especially no definition about the class. The polymerization degree of 
especially the liquid crystal polymer that can be used more preferably than the points of excelling in the 
homogeneity of particle size distribution, such as the plasticity of a minute field, thermal stability, a moldability to a 
film, and the ease of orientation processing, is the thing of 1 5-5000 ten or more above all eight or more. 
[0023] One sort of the liquid crystal polymer for forming one sort or two sorts or more, and minute field of for 
example, polymer or two sorts or more can be mixed, the polymer film which carries out distributed content of the 
liquid crystal polymer in the state of a minute field can be formed, orientation processing can be carried out by the 
proper method, and formation of the polarization scattered plate using a liquid crystal polymer can be performed by 
the method of forming the field from which birefringence is different etc. What glass transition temperature is 50 
degrees C or more, and presents a nematic liquid crystal phase in a temperature region lower than the glass 
transition temperature of the polymer of concomitant use rather than points, such as the controllability of the 
above-mentioned refractive-index difference **n1 by orientation processing and **n2, can use preferably. The liquid 
crystal polymer of a side-chain mold which has the monomeric unit incidentally expressed with the following general 
formula as the example is raised. 



[0024] General formula : I 

[0025] In the aforementioned general formula, X is a frame radical which forms the principal chain of a liquid crystal 
polymer, and may be formed in proper joining chains, such as a line, a letter of branching, and annular. Incidentally as 
the example, polyacrylates, polymethacrylates, Polly alpha-halo acrylate and Polly alpha-cyanoacrylate, 
polyacrylamides and polyacrylonitriles, the poly methacrylonitriles and polyamides, polyester and polyurethane, 
polyethers, polyimide and polysiloxanes, etc. are raised. 

[0026] Moreover, Y is a spacer radical which branches from a principal chain, and the spacer radicals Y more 
desirable than points, such as the plasticity of polarization scattered plates, such as refractive-index control, are 
ethylene, a propylene and a butylene, pentene, hexylene and octylene, decylene and undecylene, dodecylene and 
OKUTA decylene, ethoxyethyfene, a methoxy butylene, etc. 

[0027] On the other hand, Z is a meso gene radical which gives a liquid crystal stacking tendency, and the following 
compound etc. is raised. 
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-©-C.H.-©-A -(0>-<0>-OCO-<g)-A 
-Cy 2 -©"* . -<0)-C=C-(0)_ A 

■00§"\ "O^-C.C^-A, 

-©-CO. -(O^-CSC-®- A A 
-©-CO.-^>-A -O-C0.^O)^A f 

[0028] The halo alkyl group and haloalkoxy radical by which one or more of a cyano group, an alkyl group, an alkenyl 
radical, an alkoxy group, an OKISA alkyl group, or hydrogen were replaced with a fluorine or chlorine, the halo alkenyl 
radical of the end substituent A in said compound, etc. may be proper. 

[0029] In the above, the spacer radical Y and the meso gene radical Z may be combined through ether linkage, i.e., - 
O- Moreover, its one piece or two hydrogen may be replaced by the halogen, and the phenyl group in the meso 
gene radical Z has chlorine or a desirable fluorine as a halogen in that case. 

[0030] As for the side-chain mold liquid crystal polymer of the above-mentioned nematic stacking tendency, what is 
excellent in a mono-domain stacking tendency above all is [ that what is necessary is just proper thermoplastic 
polymer, such as a homopolymer a copolymer, etc. which have the monomeric unit expressed with the 
aforementioned general formula, ] desirable. 

[0031] Formation of the polarization scattered plate using the liquid crystal polymer of a nematic stacking tendency 
The glass transition temperature which presents a nematic liquid crystal phase in a temperature region lower than 
the glass transition temperature of the polymer and polymer for forming a polymer film For example, 50 degrees C or 
more, After forming above all 60 degrees C or more of polymer films which mix especially a liquid crystal polymer 70 
degrees C or more, and carry out distributed content of the liquid crystal polymer in the state of a minute field, The 
liquid crystal polymer which forms the minute field can be heat-treated, orientation can be carried out to a nematic 
liquid crystal phase, and the orientation condition can be performed by the method of carrying out cooling 
immobilization etc. 

[0032] Formation of the polymer film which carries out distributed content of the above-mentioned minute field, i.e., 
the film of an orientation processing object, can be obtained by proper methods, such as for example, the casting 
method, an extrusion method, an injection-molding method, and roll diffusion bonding, the flow casting fabricating 
method, and the method which develops in the state of a monomer, carries out the polymerization of it by radiation 
treatment, such as heat-treatment and ultraviolet rays, etc., and produces a film in the shape of a film can perform 
it. 

[0033] The method which produces the mixed liquor of the formation material through a solvent by the casting 
method, the flow casting fabricating method, etc. is more desirable than the point of obtaining the polarization 
scattered plate which is excellent in the equal distribution nature of a minute field etc. In that case, minute area 
size, distribution nature, etc. are controllable by the class of solvent, the viscosity of mixed liquor, the rate of drying 
of a mixed liquor expansion layer, etc. Incidentally hypoviscosity-izing of mixed liquor, acceleration of the rate of 
drying of a mixed liquor expansion layer, etc. are advantageous to the formation of small area of a minute field. 
[0034] Although the thickness of the film of an orientation processing object can be determined suitably, especially 
generally it is set to 10-500 micrometers 5 micrometers - 1mm above all 1 micrometer - 3mm from points, such as 
orientation processability. In addition, on the occasion of formation of a film, proper additives, such as a dispersant, a 
surfactant an ultraviolet ray absorbent, a color tone modifier, a flame retarder, and a release agent, an antioxidant, 
can be blended, for example. 

[0035] As described above, orientation processing For example, one shaft, biaxial, drawing mode of processing and a 
rolling method according to biaxial, the Z-axis, etc. serially, The method which impresses and quenches electric field 
or a magnetic field at the temperature more than glass transition temperature or liquid crystal transition 
temperature, and fixes orientation, and the method which carries out floating orientation at the time of film 
production, It can carry out using one sort of the proper method which can control a refractive index by orientation, 
such as a method to which self-orientation of the liquid crystal is carried out based on the slight orientation of 
isotropic polymer, or two sorts or more. Therefore, the obtained polarization scattered plate may be an oriented film, 
and may be a non-oriented film. In addition, although brittle polymer can also be used when considering as an 
oriented film, the polymer which is excellent in stretch nature can use preferably especially. 

[0036] Moreover, melting can be heated and carried out to the temperature which presents the liquid crystal phase 
which the liquid crystal polymer which carries out distributed distribution as a minute field makes the object of 
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nematic equality for example, into a polymer film in consisting of a liquid crystal polymer which the minute field 
described above, orientation of it can be carried out to the bottom of an operation of orientation restraining force, it 
can quench, and the method which fixes an orientation condition can perform. As for the orientation condition of a 
minute field, it is more desirable than points, such as variation prevention of an optical property, that it is in a mono- 
domain condition as much as possible. 

[0037] In addition, the proper restraining force which is made to carry out orientation of the liquid crystal polymers, 
such as drawing force by the method which carries out drawing processing of the polymer film, for example for a 
proper scale factor, share ring force at the time of film formation, electric field, and a magnetic field, and deals in 
them as the aforementioned orientation restraining force can be applied, one sort or two sorts or more of the 
restraining force can be made to be able to act, and orientation processing of a liquid crystal polymer can be 
performed. 

[0038] Therefore, portions other than the minute field in a polarization scattered plate may show birefringence, and 
may be isotropic things. That the whole polarization scattered plate indicates birefringence to be can be obtained by 
the molecular orientation in the film production process which used and described the thing of orientation 
birefringence above to the polymer for film formation etc., can add well-known orientation means, such as drawing 
processing, if needed, for example, can give thru/or control birefringence. Moreover, portions other than a minute 
field can obtain an isotropic polarization scattered plate using an isotropic thing with the method which carries out 
drawing processing of the film in the temperature field below the glass transition temperature of the polymer 
concerned to the polymer for for example, film formation. 

[0039] The portion with the as other polarization scattered plate which can be used preferably as a minute field, i.e., 
the portion which it becomes from a polymer film Refractive-index difference **n1 in each optical-axis direction of 
a minute field, **n2, and **n3 are 0.03 (**n1) or more in the shaft orientations (**n1 direction) which show 
maximum. And it controls to become 50% or less (**n2, **n3) of the aforementioned **n1 in the biaxial direction 
(**n 2-way, **n3 direction) which intersects perpendicularly with the **n1 direction and which remains, and the 
equal of **n2 and **n3 is more desirable. 

[0040] By considering as the aforementioned refractive-index difference, the quantity of light which the linearly 
polarized lights of **n1 direction are scattered about strongly, are scattered about at an angle smaller than a total 
reflection angle, and carries out outgoing radiation from an optical element can be increased, and the linearly 
polarized lights of the other direction cannot be scattered about easily, and can shut up total reflection in a repeat 
and an optical element 

[0041] In the above in addition, the refractive-index difference of each optical-axis direction of a minute field, and 
portions other than a minute field When the polymer which forms a film is the thing of the optical isotropy When the 
polymer which means the difference of the refractive index of each optical-axis direction of a minute field and the 
average refractive index of a polymer film, and forms a film is the thing of optical anisotropy Since the direction of 
the main optica! axis of a polymer film and the direction of the main optical axis of a minute field are usually in 
agreement, the difference of each refractive index in each shaft orientations is meant 

[0042] The moderately large thing of refractive-index difference **n1 in **n1 direction is desirable, and it is more 
desirable than the point of the above mentioned total reflection 0.035-1 , and that it is especially refractive-index 
difference **n1 of 0.045-0.5 above all. The moderately small thing of refractive-index difference **n2 in **n 2-way 
and **n3 direction and **n3 is desirable. This refractive-index difference is controllable by the refractive index of 
the material of construction, the above-mentioned orientation actuation, etc. 

[0043] Moreover, as for this **n1 direction, it is more desirable than the **n1 aforementioned direction is the plane 
of vibration of the linearly polarized light by which outgoing radiation is carried out from an optical element that it is 
parallel to a polarization scattered plate side. In addition, this **n1 direction of [ within a field ] can be made into the 
proper direction according to the liquid crystal display made into the object 

[0044] As for the minute field in a polarization scattered plate, it is more desirable than points [, such as 
homogeneity, ], such as said scattering effect, to carry out distributed distribution uniformly as much as possible. 
The **n1 lay length which is minute area size, especially the dispersion direction is related to a backscattering 
(echo) or a wavelength dependency. 

[0045] Improvement in efficiency for light utilization, prevention of coloring by the wavelength dependency, 
prevention of the check-by-looking inhibition by the vision of a minute field or clear inhibition prevention of a 
display, magnitude with a minute field still more desirable than points, such as film production nature and film 
reinforcement and the 0.05-500 micrometers especially of the 0.1-250 micrometers especially of the desirable 
length of **n1 direction are 1-100 micrometers above all. In addition, although a minute field exists in a polarization 
scattered plate in the state of a domain usually, there is especially no definition about lengths, such as the **n 2- 
way. 

[0046] Although the rate of the minute field occupied in a polarization scattered plate can be determined more 
suitably than points, such as the dispersion nature of **n1 direction, generally it is based on film reinforcement etc. 
and is especially made into 1 - 30 % of the weight 0.5 to 50% of the weight above all 0.1 to 70% of the weight 
[0047] A polarization scattered plate can also be formed in the monolayer of the film in which the above-mentioned 
birefringence property is shown, and can also be formed as what superimposed this film more than two-layer. By 
superposition-ization of the film concerned, the multiplication-scattering effect beyond the increment in thickness 
can be demonstrated. Although a superposition object may superimpose the film concerned at arbitrary arrangement 
angles, such as **n1 direction or **n 2~way, what was superimposed so that **n1 direction might serve as parallel 
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relation from points, such as amplification of a scattering effect, in an up-and-down layer is desirable. The number 
of superposition of the film concerned can be made into the proper number more than two-layer. 
[0048] The film concerned to superimpose may have **n1 or the same **n2 grade, and may differ. In addition, 
although the as much as possible parallel thing of the parallel relation in the layer of the upper and lower sides in 
**n1 direction etc. is desirable, the gap by the activity error etc. is permitted. Moreover, when there is variation in 
the **n1 direction etc., it is based in the average direction. 

[0049] The film concerned in a superposition object is pasted up through a glue line etc. so that a total reflection 
interface may turn into the maximum front face. Proper adhesives, such as for example, a hot melt system and an 
adhesion system, can be used for the adhesion. Rather than the point which controls reflection loss, as much as 
possible, the small glue line of a refractive-index difference with the film concerned is desirable, and it can also 
paste up in the polymer which forms a film and its minute field concerned. 

[0050] In addition, a polarization scattered plate has the thing [ board / whole ] more desirable than a polarization 
condition needs to be suitably canceled in the process in which light transmits the inside of an optical element for 
which it is or has phase contrast selectively. Although the polarization conversion by phase contrast cannot break 
out easily since the lagging axis of a polarization scattered plate and the polarization shaft (plane of vibration) of the 
linearly polarized light which cannot be scattered about easily are in orthogonality relation fundamentally, an 
apparent angle changes with slight dispersion and it is thought that polarization conversion arises. 
[0051] Although it is more desirable than the point of the above mentioned polarization conversion that there is 
generally phase contrast within a field 5nm or more, the value changes with the thickness of a polarization scattered 
plate. In addition, a method with proper method which makes the particle of birefringence contain, method made to 
adhere to a front face, method which makes a polymer film birefringence, method which uses them together can 
perform grant of the phase contrast. 

[0052] Although the layered product of the translucency resin board of luminescent material content and a 
polarization scattered plate is used for the optical element by this invention As illustrated to drawing^! on the 
occasion of the formation, in order to control the echo by the interface of the translucency resin board 1 and the 
polarization scattered plate 3 as much as possible. That is, in order to attain the total reflection on the rear face of 
a table of a layered product which makes easy transparency of the transmission light between a translucency resin 
board and a polarization scattered plate, and really [ those / adhesion ] consists of an object, it is desirable to have 
pasted up with adhesives with a near refractive index etc. as much as possible. Adhesion processing is more 
effective than points, such as gap prevention of axial relation. In addition, on the occasion of formation of an optical 
element, as illustrated to drawing 2 , the polarization scattered plate 3 can also be formed in front reverse side both 
sides of the translucency resin board 1. 

[0053] The aforementioned adhesion processing can use proper adhesives, such as transparent binders, such as 
acrylic, a silicone system, a polyester system and a polyurethane system, a polyether system, and a rubber system, 
according to the polarization scattered plate of the above-mentioned superposition mold, and there is especially no 
definition. What neither hardening nor desiccation takes ******, and hardening and desiccation processing of long 
duration for an elevated-temperature process is more desirable than the point of preventing change of an optical 
property etc. Moreover, what does not produce exfoliation problems, such as a float and peeling, under the condition 
of heating or humidification is desirable. 

[0054] The acrylic binder with which the weight average molecular weight which comes to copolymerize the acrylic 
monomer which carbon numbers, such as a methyl group, an ethyl group, and butyl, become from amelioration 
components, such as alkyl ester of the acrylic acid which has 20 or less alkyl group (meta), and an acrylic acid 
(meta), acrylic-acid (meta) hydroxyethyl, from the aforementioned point in the combination from which glass 
transition temperature becomes 0 degree C or less makes 1 00,000 or more acrylic polymers base polymer is used 
preferably. The acrylic binder also has the advantage which is excellent in transparency, weatherability, thermal 
resistance, etc. 

[0055] A proper method can perform the attachment of the adhesive layer to a translucency resin board or/and a 
polarization scattered plate. Make the solvent which consists of the independent object or mixture of a proper 
solvent, such as toluene and ethyl acetate, as the example dissolve or distribute a binder component, and about 10 
- 40% of the weight of binder liquid is prepared. The method which attaches it directly on a translucency resin board 
or a polarization scattered plate by proper expansion methods, such as a flow casting method and a coating method, 
or the method which forms an adhesive layer on a separator according to the above, and carries out transfer of it on 
a translucency resin board or a polarization scattered plate is held. The adhesive layer to prepare may be a 
superposition layer of things, such as a different presentation or a class. 

[0056] The thickness of a glue line can be suitably determined according to adhesive strength etc., and, generally is 
set to 1-500 micrometers. Proper additives, such as a bulking agent which consists of the resin of a natural product 
or a compost, a glass fiber, a glass bead and a metal powder, other inorganic powder, etc. if needed, a pigment and a 
coloring agent, and an antioxidant, can also be blended with a glue line. 

[0057] The specular reflection layer 5 prepared in one side of the layered product 4 of the translucency resin board 
1 and the polarization scattered plate 3 like instantiation at drawin g 1 aims at reversing the light which carries out 
outgoing radiation from the reflecting layer arrangement side, without changing a polarization condition through a 
specular reflection layer, centralizing outgoing radiation light on one side on the rear face of a table of an optical 
element, and raising brightness. 

[0058] As the aforementioned reflecting layer, it is desirable that it is a mirror plane as much as possible than the 
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point of maintenance of a polarization condition, and the reflector which consists of a metal or a dielectric multilayer 
from this point is desirable. As the metal, proper things, such as aluminum, silver, chromium metallurgy, copper and 
tin, zinc, an indium and palladium, and platinum or its alloy, can be used. 

[0059] Although a specular reflection layer can also be directly stuck to a layered product as an attachment layer of 
the metal thin film by a vacuum evaporationo method etc., a full echo is difficult, and the arrangement method with 
which only the air space which only piles up a reflecting plate and places it may intervene is more desirable than the 
point of we being anxious about absorption loss if some absorption by the reflecting layer arises too and the repeat 
by total reflection is taken into consideration, and preventing it. 

[0060] Therefore, tabular things, such as a reflecting plate which attached the metal thin film to for example, the 
support base material by the sputtering method, the vacuum evaporationo method, etc., and a rolling sheet of a 
metallic foil metallurgy group, can use a specular reflection layer preferably from this point. Proper things, such as a 
glass plate and a resin sheet, can be used for the above-mentioned support base material of a reflecting layer. 
Above all, what was vapor-deposited on the resin sheet can use silver, aluminum, etc. preferably from points, such 
as a reflection factor, and a tint, handling nature. Moreover, about the specular reflection layer which consists of a 
dielectric multilayer, it can apply to a well-known example (for example, ****** No. 51 1322 [ ten to ] official report) 
etc. correspondingly. In addition, a reflecting layer may be arranged to any of the front reverse side of a layered 
product 

[0061] On the other hand, in the field which does not arrange, the reverse side, i.e., aforementioned specular 
reflection layer, of a layered product, proper optical layers, such as the lens sheet 6 of polarization maintenance 
nature and the optical diffusion board 7, can also be arranged like the example of drawing 1 if needed. This lens 
sheet carries out optical-path control of the outgoing radiation light (linearly polarized light) of the dispersion nature 
from a layered product, maintaining the degree of polarization as much as possible, raises the directivity to the 
direction of a transverse plane advantageous to a check by looking, and aims at making the outgoing radiation 
luminous-intensity peak of dispersion nature into the direction of a transverse plane etc. 

[0062] The proper thing which carries out optical-path control and was [ a sheet side ] made to carry out outgoing 
radiation of the scattered light which carried out incidence from one side (rear face) as a lens sheet efficiently in the 
vertical (transverse plane) direction as much as possible on the other hand (front face) can be used, and there is 
especially no definition. Therefore, anything that has various kinds of lens gestalten of an activity with the 
conventional side light mold light guide plate except for the point of polarization maintenance nature can be used 
(for example, JP,5-169015,A etc.). It excels in whenever [ light transmission ] so that according [ the lens sheet 
used preferably ] to depolarization for example when all [ 90% or more of ] light transmission is shown especially 85% 
or more above all 80% or more and it has arranged between crossing Nicol's prisms leakage light (permeability) may 
be especially 1% or less 2% or less above all 5% or less, and the polarization property of outgoing radiation light is not 
canceled as much as possible. 

[0063] From generally the dissolution of polarization arising by the birefringence or multiple scattering, for example, 
the lens sheet in which the above mentioned polarization maintenance nature is shown It can attain reducing a 
birefringence as much as possible, by reducing the count of an average echo (dispersion) in the locus of a beam of 
light, etc. The inside of polymer ** illustrated with the translucency resin board specifically described above or the 
polarization scattered plate, The low resin (good resin of the optical isotropy) of the birefringence like cellulose- 
triacetate system resin, a polymethyl methacrylate and a polycarbonate, or norbomene system resin can be 
obtained with one sort or the method which uses two or more sorts and forms a lens sheet. 
[0064] The lens field of a convex lens mold or a refractive-index distribution pattern (GI mold) which comes to 
control a refractive index the front face or inside a transparent resin base material through a photopolymerization 
object etc. as a lens sheet as mentioned above, [ which may contain the resin from which a refractive index is 
different, for example ] What formed many minute lens fields especially, and the thing which filled up with the 
polymer of a refractive-index difference the breakthrough of a large number prepared in the transparent resin base 
material, and formed the lens field, Or although it has proper lens gestalten, such as what carried out monolayer 
arrangement of many spherical lenses, and fixed it with the thin film What has the lens gestalt 61 which becomes 
drawing 1 from concavo-convex structure like instantiation at one side of a sheet 6 or both sides, especially one 
side is more desirable than the point of the optical-path control through a difference of a refractive index etc. 
[0065] That the concavo-convex structure which forms the aforementioned lens gestalt should just be what 
demonstrates the function which controls the optical path of the light which penetrated the sheet and condenses 
the transmitted light in the direction of a transverse plane For example, what the minute cone-like projection which 
has base configurations, such as a thing which linear slots, such as a cross-section triangle, and a projection 
arranged the shape of a stripe and in the shape of a grid or a triangular pyramid and a rectangular-head drill, other 
multiple drills, and a cone, arranged to punctiform is raised. In addition, the concavo-convex structures of linear or 
punctiform may be a spherical lens, an aspheric lens, a semicircle cylinder lens, etc., and may have a proper lens 
gestalt. 

[0066] A method with the proper method which carries out heating sticking by pressure of the resin sheet at the 
method which fills up with resin liquid or the monomer for resin formation the mold formed so that concavo-convex 
predetermined structure might be formed, carries out polymerization if needed, and imprints the type concerned of 
concavo-convex structure, or the mold concerned, and imprints the concavo-convex structure can perform 
formation of the lens sheet which has the above mentioned concavo-convex structure of linear or punctiform. In 
addition, the lens sheet may be formed as a superposition layer more than the bilayer [ like ] of a resin layer of the 
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same kind or of a different kind etc., although the lens gestalt was added to the support sheet 
[0067] A lens sheet can be arranged one layer or more than two-layer to the optical outgoing radiation side of a 
layered product When arranging more than two-layer, the lens sheet may be the same, and although it differs, the 
thing [ holding polarization maintenance nature as a whole ] is desirable. When the lens sheet to arrange will adjoin a 
layered product, it is desirable to be arranged so that an opening may be generated to a layered product like the 
case of the above-mentioned specular reflection layer. Moreover, the thing large more fully than the wavelength of 
incident light of the opening is more desirable than the point of total reflection. 

[0068] In addition, when the lens gestalt in a lens sheet consists of linear concavo-convex structure, it is desirable 
to arrange so that the direction of a line may be in the direction of an optical axis of a polarization scattered plate 
(the direction of a plane of vibration of outgoing radiation polarization), a parallel condition, or a rectangular condition 
from points, such as optical-path control to the direction of a transverse plane. Moreover, when arranging this lens 
sheet more than two-layer, it is more desirable than the point of the effectiveness of optical-path control to arrange 
so that the direction of a line may cross in an up-and-down layer. 

[0069] An optical diffusion board aims at diffusing outgoing radiation light (linearly polarized light), maintaining the 
degree of polarization as much as possible, equalizing luminescence, or easing the vision of the pattern of a lens 
sheet, and raising visibility etc. An optical diffusion board can be replaced with a lens sheet, or can arrange one layer 
or more than two-layer in proper locations, such as between a lens sheet and a layered product or an optical 
outgoing radiation side of a lens sheet 

[0070] As an optical diffusion layer, it excels in whenever [ light transmission ] according to the above-mentioned 
lens sheet and what maintains the polarization property of outgoing radiation light as much as possible is used 
preferably. Therefore, the optical diffusion layer of this polarization maintenance nature can be acquired as what 
resin with the small rate of a birefringence illustrated with the above-mentioned lens sheet is preferably used for 
formation of an optical diffusion layer, for example, carries out distributed content of the transparence particle into 
the resin layer, a resin layer which has detailed irregularity structure on a front face. 

[0071] in addition, as a transparence particle which carries out distributed content in the aforementioned resin layer 
For example, a silica thru/or glass and an alumina, a titania and a zirconia, tin oxide, and indium oxide, The 
conductive thing which consists of cadmium oxide, antimony oxide, etc. A certain inorganic system particle. Or 
acrylic polymer, a polyacrylonrtrile, polyester and epoxy system resin, Meiamine system resin, urethane system resin, 
a polycarbonate and polystyrene, The organic system particle which consists of polymer for which a bridge is not 
constructed [ the bridge formation like silicone system resin, benzoguanamine and a meiamine benzoguanamine 
condensate, or a benzoguanamine formaldehyde condensate or ] is raised. 

[0072] One sort or two sorts or more can be used for a transparence particle, and 1-20 micrometers of particle size 
are more desirable than points, such as the diffusibility of light and the uniformity of the diffusion. On the other 
hand, although the grain shape is arbitrary, generally a globular form (truth), its secondary floe, etc. are used. 
Especially rather than the point of polarization maintenance nature, the transparence particle of 0.9-1.1 can use [ a 
refractive-index ratio with resin ] preferably. The optical diffusion layer of particle content can be formed by the 
proper method according to the former, such as a method which mixes a transparence particle in the melting liquid 
of resin, and carries out extrusion molding to a sheet etc., a method which blends a transparence particle with the 
solution and the monomer of resin, casts for a sheet etc., and carries out polymerization if needed, and a method 
which carries out coating of the resin liquid of transparence particle content to a predetermined side, the support 
film of polarization maintenance nature, etc. 

[0073] On the other hand, a method with proper method which spl it-fa ce-izes the front face of the sheet which 
consists of resin with buff processing, an embossing method, etc. by sandblasting etc., method which forms in the 
front face of the sheet concerned the layer of the translucency material which has a projection can perform 
formation of the optical diffusion layer which has detailed irregularity structure on a front face. However, the method 
with which a refractive-index difference with resin, such as air bubbles, such as air, and a titanium oxide particle, 
forms large irregularity (projection) is easy to cancel polarization and is not desirable. 

[0074] As for the detailed irregularity structure of the front face in the aforementioned optical diffusion layer, what 
consists of irregularity which does not have periodicity at the surface roughness 100 micrometers or less above the 
wavelength of incident light is more desirable than points, such as the diffusibility of light and the uniformity of the 
diffusion. In addition, it is more desirable than points, such as polarization maintenance nature, to control that the 
increment in the phase contrast by the photoelasticity or orientation arises in the base layer which consists of the 
resin especially on the occasion of formation of the optical diffusion layer of the above-mentioned transparence 
particle content mold or a surface detailed irregularity mold as much as possible. 

[0075] An optical diffusion layer can also be arranged as an independent layer by a tabular object etc., and can also 
be arranged on a lens sheet as a subordination layer which carried out adhesion unification. When the arrangement 
location of an optical diffusion layer will adjoin a layered product it is desirable to be arranged so that an opening 
may be generated to a layered product according to the above-mentioned lens sheet. In addition, when arranging the 
optical diffusion layer more than two-layer, although it differs, the thing [ holding polarization maintenance nature as 
a whole ] is desirable [ the optical diffusion layer may be the same, and ]. 

[0076] The optical element by this invention can be preferably used for formation of the plane-of-polarization light 
source from the property which carries out outgoing radiation of the incident light from the side as the linearly 
polarized light as described above from one side on the rear face of a table being shown. The plane-6f-polarization 
light source can be formed in the at least 1 side of an optical element by arranging the light source 8, as illustrated 
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to drawing 1 . As the light source, proper things, such as an array object of the shape of lines, such as arrangement 
****, for example, (cold, heat), a cathode-ray tube, and light emitting diode, thru/or a field and an incandescence 
ball, can be used for the side of an optical element, especially its layered product 4. Above all, a cold cathode tube 
can use preferably from points, such as luminous efficiency, and low-power nature, narrow diameter nature. The light 
source can also be arranged on two or more sides, such as the 3 sides by the 2 sides in which an optical element 
counters from points, such as brightness and its homogeneity, **** of KO, etc. 

[0077] In order to lead the divergence light from the light source 8 to the side of an optical element like the example 
of drawing if needed on the occasion of formation of the plane-of-polarization light source, an auxiliary means with 
the proper reflector 81 which surrounds the light source can also be arranged. Generally a resin sheet a metallic 
foil, etc. which attached the metal thin film of a high reflection factor are used for a reflector. Moreover, a reflector 
can be installed in the underside of an optical element like the example of drawing, and the specular reflection layer 
5 can also be served as and put A reflector 51 can be arranged to 1 or two or more sides of an optical element 
which furthermore do not arrange the light source like the example of drawing, a light leak can be prevented, and 
improvement in brightness can also be aimed at In addition, the reflector is useful also as a fixed means of the light 
source etc. 

[0078] On the occasion of formation of the plane— of- polarization light source, two or more sorts can be arranged in 
one sort of a proper optical layer, or a proper location. What has the polarizing plate which especially definition does 
not have about the optical layer, for example, is used for formation of a liquid crystal display, a proper phase 
contrast board, a proper liquid crystal cell, etc. can be used. In that case, the above-mentioned lens sheet and an 
optical diffusion layer can also be stuck in the optical layer arranged to the optical element up side through a glue 
line etc. However, the arrangement which prepared the above-mentioned opening in the case of the optical diffusion 
layer of the lens sheet which has concavo-convex structure, or a surface detailed irregularity mold is desirable. 
[0079] In addition, ultraviolet ray absorbents, such as a salicylate system compound, a benzo phenol system 
compound, a benzotriazol system compound, and a cyanoacrylate system compound, a nickel complex salt system 
compound, can be blended with each class which forms an optical element and the plane-of-polarization light source 
in this invention if needed, for example, ultraviolet absorption ability can be given to it. 

[0080] The optical element and the plane-of-polarization light source by this invention can be used for proper 
equipment and the proper use which use the linearly polarized lights, such as formation of a liquid crystal display, 
based on the features from offering the linearly polarized light, where the plane of vibration (polarization shaft) is 
controlled as described above. Incidentally, a liquid crystal display can form the liquid crystal display of a back light 
mold by arranging a liquid crystal display panel to the optical diffusion layer 7 up side which is the optical outgoing 
radiation side, when it can form by incorporating the lighting system which comes to use an optical element 
according to the former, for example, uses the plane-of-polarization light source of instantiation as a lighting system 
at drawing 1 . 

[0081] Moreover, in the lighting system using the optical element by this invention, the liquid crystal display which 
uses outdoor daylight for the illumination light, the liquid crystal display of the outdoor daylight and the mold both for 
lighting which uses the outdoor daylight and light source for the illumination light etc. can be formed. In that case, in 
the lighting system for forming the liquid crystal display of the latter outdoor daylight and mold both for lighting, it 
considers as an optical element and the thing which has arranged the light source 8 on the at least 1 side of the 
translucency resin board 1 above all according to the plane-of-polarization light source described above as 
illustrated to drawing 3 . In addition, in addition to the reflector 81 which carries out envelopment immobilization of 
the light source 8, in the example of drawing, the reflector 52 for light leak prevention is formed also in the side of 
the translucency resin board which counters the side of the light source arrangement 

[0082] The lighting system of the type which uses outdoor daylight in the above can be formed like the example of 
drawing 3 by forming the polarization scattered plate 3 selectively to the translucency resin board 1 , and forming the 
portion 1 1 in which outdoor daylight can carry out incidence to the translucency resin board 1 efficiently. In that 
case, in the lighting system for liquid crystal displays, the translucency resin board 1 which has especially one 2 to 
10 times the area of this is received 1.5 to 30 times above all 120% or more to a part for the display of a liquid 
crystal display (liquid crystal display panel) like the example of drawing. Forming selectively the specular reflection 
layer 5 of the polarization scattered plate 3 which has 100% of especially area 95 to 105% above all 90 to 110% and 
this area for said display raises the incidence effectiveness of outdoor daylight, and it is more desirable than the 
point of the improvement in brightness by outdoor daylight mode. 

[0083] The method which arranges the liquid crystal display panel 9 on the polarization scattered plate 3 which was 
made to carry out a location response with the specular reflection layer 5 through the translucency resin board 1 , 
and has been arranged can perform formation of the liquid crystal display of the outdoor daylight and the mold both 
for lighting using the aforementioned lighting system like dra wing 3 . In that case, as for the translucency resin 
board, polarization scattered plate, and specular reflection layer which form an optical element, it is desirable that it 
is in the fixed condition which carried out laminating unification for location gap prevention. When preparing housing 
of the liquid crystal display aiming at internal protection etc. furthermore, it is desirable that the outside of housing 
is made to project and outdoor daylight is made to carry out incidence of the portion 1 1 which does not have the 
polarization scattered plate of the translucency resin board 1 efficiently through the lobe. 

[0084] In the liquid crystal display of the above mentioned outdoor daylight and mold both for lighting The great 
portion of light in which excitation luminescence was carried out with the luminescent material in a translucency 
resin board by the illumination light by the lighting mode in the condition of having turned on the light source, and 
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the illumination light by the outdoor daylight which carried out incidence from the lateral part for a display Since 
total reflection is transmitted with a repeat and outgoing radiation of the inside of the resin board is carried out as 
the linearly polarized light from the arrangement portion of a polarization scattered plate, the display which is more 
bright compared with the liquid crystal display of the usual back light system, and is excellent in visibility can be 
attained. 

[0085] Moreover, at least the outdoor daylight mode only using excitation luminescence by the incidence of ambient 
lights, such as outdoor daylight, can check a liquid crystal display by looking, without using the illumination light by 
the light source arranged on the side of a translucency resin board. In that case, the incidence effectiveness of 
outdoor daylight improves, so that the area of the translucency resin board containing a luminescent material is 
large to a part for a display, as described above, the quantity of light of the linearly polarized light by which outgoing 
radiation is carried out increases more than the polarization scattered plate equivalent to a part for a display, and it 
is advantageous. 

[0086] In order to penetrate the liquid crystal display panel which will have a liquid crystal layer, a transparent 
electrode layer, etc. by the time the outdoor daylight which carries out incidence from the portion by part for a 
display in the above reaches a translucency resin board, when the quantity of light decreases and a liquid crystal 
display panel has a polarizing plate etc., the quantity of light decreases more by the transparency, and lighting 
effectiveness is low and deficient in the contribution to the improvement in brightness. When what carries out 
excitation luminescence is furthermore used in ultraviolet rays as a luminescent material, almost all ultraviolet rays 
are absorbed, it is hard to reach a translucency resin board, and a luminescent material is hard to be excited with 
the ultraviolet ray absorbent contained in the protection film of a polarizing plate etc. Therefore, the method which 
makes the outside of housing project can apply the above-mentioned translucency resin board preferably. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[The technical technical problem of invention] The outgoing radiation light which consists of the linearly polarized 
light is obtained, and this invention can also control the polarization direction (plane of vibration) to arbitration, and 
makes a technical problem development of the optical element which can also use utilization of outdoor daylight as a 
possible light guide plate etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] This invention to one side or both sides of a translucency resin board which made a 
luminescent material contain An optical element characterized by having a specular reflection layer on one side of a 
layered product which comes to prepare a polarization scattered plate in which distributed content of the minute 
field of birefringence is carried out and a dispersion anisotropy is shown according to the polarization direction. And 
the plane-of-polarization light source characterized by coming to arrange the light source on the at least 1 side of 
the optical element and a liquid crystal display characterized by providing a lighting system which comes to use the 
aforementioned optical element for a list are offered. 
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CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD EFFECT OF THE INVENTION TECHNICAL PROBLEM 
MEANS EXAMPLE DESCRIPTION OF DRAWING S DRAWINGS 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the example of the plane-of-polarization light source 
[ Drawing 2] The cross section of other examples of an optical element 
[Drawing 3] The perspective diagram of the example of a liquid crystal display 
[Description of Notations] 
4: Layered product 

1 : Translucency resin board 2: Glue line 3: Polarization scattered plate 

5: Specular reflection layer 

8: Light source 

9: Liquid crystal display panel 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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(57) [KX)] 

(l) coitSX^fSfSC:, «[JBWtto«/J^««:»«« 
(3) SMRttT (4) 

(5) ^W-T^Tt^T-, t03t*Jf^>ft<tt- 
«iBJC3t« (8) Sr^-t-sajfeffiAaRRl/imE***^ 

So 



81 




1 

»S«wJteK*fl^ltJB*W^6C t trttKii-fc* 

intern 2) i «ftttw»*s»*n»x 

*»*t»Xtt»**t»*» b ft -5 ft**^. 

#^x!^rUi£5 0°Ci^±co^ B B a AKy ^-^5)45M 
[flf #ig 4 ] Iff l - 3 fc1E«0>5t^*^tf>'>ft < 

[f»#« 5 ] l»#Jg 1 - 3 Kl&tt<7>ft^5tH^£/fl^T 

go 

[if #JJ 7] W*JS5Xtt6tc:*3V^r % 

sa*tt»ui«t, 90-11 o%<D&mz^-rz>m%: 

^SL^^^Lft^^^^^a B B ^^®CO/^^>^^^ 
[0 0 0 1 ] 

[0 0 0 2] 

^co-^J: 9 tBtt 9t£Lfcfc<aa*frb*LT^ 



(2) flpBfl 2002-243938 

2 

[0003] fttriEtc^r, :/y =±*?—9\&$\\m it 

(»Bfl¥ 6- 1 8 8 7 3 *^«, ftgfl? 6 - 1 6 0 8 4 
0*4*«, 2 6 5 8 9 2 »B¥7- 

7 2 4 7 5 -*H*«L ^BH^P 7 - 2 6 1 1 2 2 -g^SS, 4# 
BHip 7-270792 «NHI¥ 9-54556^- 

ftWiW- 9 - 1 0 5 9 3 3 ^AWl, ¥rm^ 9-13 

8 4 0 6#2t«L M¥9 - 1 5 2 6 0 4 4MB, »BB¥ 
10 9-293406 ^fP?^ 9-326205 

i, 7 8 5 8 1 0 L^Lft/^b 

[0 0 0 4] 

[«woatstt««] *3&wt*. aa»«*^bft5ait 

*AS»bttT-tO«3t*-|fi] (SIS) fctt««c«H»-C 
20 [0 0 0 5] 

-{iJj©jc3t^^issLrft5 c t zw&ti-zmytmx, 

30 [0 0 0 6 ] 

&>^ft < (MS J: «9 Alt Lfc 3 SSft^S «£ 0 Alt Lfcfl* 

0B3MB#i: L-ca*i<ait*-e:SCt3&st?# % 
effflO«ftft»tf <0#*b«r^ LT^ft(c/£ tfeMMfrlSj 

5c ^^a^ttfflgffiSrfftft^^asaj: ^m^-c^ 

40 (D^tbffltcAlt L^c^^^^^tc^LiE^d^^ L T 

[0007] ^ftto*>«rie«cj3^Tili(DEXtt*JBJ:*?o 
AI+*«c,fc6Kig3tO*:SR»tt % ^#S<!:0®tff^ll 
tc J: 0 ±S« S tt-ca*tt»JIB«rt SrfiiS * hoolijt 
^a^tcAttL^OAMTfeoo^j. »/h«lgci:0**m« 
(Anl) Sr^-TWj^r^ (Anl^ftn) icipnftti 

so t^ 0 *<d&& x mmKttffi&&vtLMX'ttih$tttfmb 



(3) 

3 

[0 0 0 8] %ft^tca*tt««« c l 3 0*3t#S(cj:5 
J©jig^7fe(i, fic*ftcoBB«±Ki8 0%a*ttl»JIB«+i;:G8 

#ffi3te«a«tf>®f*a5£\ t>v>r*i^cognia^>Ftjc£;^^ 

<ta**Tfig£>fc5o — ifufEWAn l ^facotfcar**:^ 

fr*»£LrUi*H-6«#S:»o 0 J^±co^ 9 ig Lie J; 
[0 0 0 9] 20 

"9. 8^S"Cfc5o 30 

[ooio] a*tt»iii«ii, *aRoft««tcjcsi:-?rn 

> % «MB / /u /u * v X WJIB , =■ # * •> * «f Jig 4 

**»r5l»Jca^WcJ:5iarfi]*JB»r*:*i:^< 40 
[ooii] a#tt»JIB«0>JB#tt, M^^l, gfe 



2002-243938 

4 

[0 0 12] a3tt*WIIg«Wff$(co^Tt*^*R H ^ 
<fttl 0minWT> 4*MC0. 5-5mm^ff* LP Q $ h 

[0013] a*tt»ffi«^*«tt, «x.tf»ta*»* 

fiSJK**^ p -/ufcljSWB**, h =? > * 7 r *»*5S 

^SffWttijaJB** (RIM) ^^OilH^^^tCTfT 
[0 0 14] a*tt»JS«^**^rS«rlEbfcJ8*tt 

« 3t -e & 5 * t* zi&ttiir z> &m%kw^mmmmm & 
[0015] aftteWflis^ic-HT&ttfc 

M^.tfa3ttt»JiB«Sr»*i-SK^-to 

[0016] -^7. myt&zLfat isXtemmvr&<DWh 

fB«4:»*4* Lt«**(Sii: J: 0 WcaSzfrttSr^l-ig 
*0a*tt«c«*t5iiS:ftM-»0 1 *XI4 2«£iL±fc, 
[0 0 17] *>4^lciWEoa*-e:«i Ltli, 



(4) 

5 

[0018] mcoa*-fr«cT3S#**«cj; 9iaifii»a 

to o i 9] tfrKLfc* y ^— «o«4 Ltti, #y ^ 
^^/u^ y -e— , TKy y h y 

/U - X^Ulsjtm&fc (AS^y v-H) (7>£D£;^U 
>^^y-^ — % ^yxf uy^y^Dt'i/y, *>^n 

^^^Ly/^^K/u^vtgit^^i-^^y sfis? j >^ 
— . #y ^fvu* y h<a*n£T* y/us#y ^ 

[0020] h^#y -e— ^^ktf^/u 

^y-^— , ^ K*#y *»*/u#vs$sKy^--, 
tK y ^ — x/L'^/i-^^^tK y x-r/i'X-f/i'^ h >\ 

# y 7 ^ K-^b'— /ur/ua- /^# y 

v-y =i — v^y u^v^^y -e— , 31— -tVu 

^y^-^sKf-^^y-^- Btite^y^-coy 30 

u->K#u fcSiMi;?^/ — /u^^ 7 S T^y 

[0 0 2 1 ] — *\ ffiAffiOM4 Ltlii/7; 
/W?^v/7 / 7xn/Wy^ □^^rty^ > ->7y7x^ 

[0 0 2 2 ] »Jl^^iR^tt«E«c«ixSiB*»a«S:» 



»0B 200. 2 - 243938 
6 

ft^8a±, Stl 3 1 0 J^±, WCC 1 5-5000^0l)C0 
[ 0 0 2 3 ] fSif|j#y -5— Srffli^TOiB*;»a«^^ 
Zteiitlr Z>tz-fr<om&tf y ^~co 1 flxte 2 «y±«rS 
y ^-^^/uA^^uriijL^^xCT'ifif^^L. « 

n 2<OfW»tt*4fOjSJ: 9 li, #7*te#fiflW5 0°C 

w±t\ 9fffl^#y^-«oj!f7^<E»ffi«J:Ubttv^ 

*i 5 ; -r - m ft £ fl* f 5 ffiij <R §! <?> fflc Jl # y - * 4f3d s 
[0 0 2 4] — «S: : 

x — y-z 

[0 0 2 5] mil£co-^xt(c^^TX^, KisKy-^— 

F'J4 Lti^fyr^ y i^— hs-^^y 

^y- a -/ND7^yi/- hi^y-a->7/ 
7^jji/-m, ^yr^ ij/ur ^ KS^y y □ 
^ h y /us, ^y^^^yp^fy /ujg-^^ y r ^ k 

T^y 3i^r-/ua^>#y ^i/^^^, ^yx-f/ui 
^y^^Ks, 2«y ->n^vai<cirds«>«f e>ns, 
[0026] ^fcYii, ^«<t u^tt-rs^^— y-s-c 

[0 0 2 7] ZttK»E|fi|ttS:f+*t-S^yy> 



-(0)-CH-N-(0)-A 
-0(0>-C S C^>-A i 



-<OHO)^CO. -q-y A -§. C o. ^ a 

^(o>-co.-^)~c^c-^y- a h£5Xo)-a 

[0 0 2 8] «HEfk-fr*«c:*5Jt5*iBillj|SAtt, tf'Jx. 
[0 0 2 9] ffrfStdjol^T, ^^-t!Y i: / V 

[0 0 3 0] ±EUfc*^^y^El6H±0««a!«*jK 

5*^e#?y ^— y -v— ^oign/^^ njgi'tt^ y 
[0 0 3 1 ] ^^^^/^ia^co^ H B B ^y ^-^ffi^fc 

6Mg^5 0ttlh ®t*6 0°CW±, ^C7 0°C^ 
±co«J|;Ky ^-^rM^LT, iSfi#y Sr»/MK«c 

[0 0 3 2] ±ELfc«/b««*r»»**i-*/Ky-T- 

*ottAt»tt.«<e (c j: «9 it ^ -f /uairkimr-*- 

[0 0 3 3] «/h««W*»#*tt«caElx6flSft*SLS 
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[0 0 3 4] iaitn^S5Pf*^7^yu^coi5* Bfilfc: 

— 3 mm, St* 5 n m— 1 mm, 1 0~5 OOym^tl 

»j . m<m±m 4 «tf oafii/jr ibad»j *i 5 ^ * a* -e 

[0 0 3 5] gafa&Jlfi, JbELfcft<«;ttf i*K»2 

mm&ftiM^x&ftL&fa&mmfc+ztt^mmmc 

— tfflt^S**, ]£0H4l-«ft<5#y j&s*WHc#£ L 

[0 0 3 6] *fc«/HB*as±ELfc«A#y ^-^b 
4 5*&ta:fc* Wttf#y 7>r /UA*tc«/hfiB«i 

MfommtjcoftmT^Mfats^x^tfi^, efittffi&B 

30 3£fb^s**4£rK:TfcfT5 W'bmt&<D 
[0 0 3 7 ] te*3«rE^ElfiJ»M*'i: LTil, 

y - 7 * ^^^m-K^mmxmw^m-t zttizxz 

I^W7 ^ /i/ AMBt^ y x 7 y > m^^^n*- 
4<t*<E>, ^ 0 a B^y^-^i^^ii-9^SS[4^l^$:il 

[0 0 3 8] ^oTffl*»aS«C*3itS»/h®«^C0 
■tt<o t> <0 &m ^ T JbE L/c JBIRiaatc*5 «t 6 ^Tldf^ 4 

50 J:0S5:t^tf6 B 



i 
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[0 0 3 9 ] »*L<ffl^iS«*ISaStt, W'b«« 

1, An 2, An 3^»^E*^-t"Wl*^ (Anl^T 
fa) (Cjo^TO. 0 3J^_k (Anl) T*£> <9 . rt*0*:(D 
An 1 Jjfa tm&lr Z>m%> 2$&Jj&\ (An2^, An 
3*ftn) K^TlfflfEAn 105 0%^T (An 2, A 
n3) <tft£«fc5K*tfWLfct>^T-fc'K ^^)An2i: 

[0040] mmcDj&mmmt-rzz t^x v % An 1 10 

[0 0 4 1] *fcffrl£tc^^r«/h®«co#*#^|6]<!r 

±*tt*ffii £ */h«*o±««*i6i i lt 

[0 0 4 2] WKLfc^ltOjSJ; 9 An 1 *|Sj*C*5ft 
5Jffl»r**AnlWU M»c*#^fcas#SL<, St 
^0. 0 3 5~K #C0. 0 4 5 — 0. 5 OStff 
Anlt*fc5:H^KL^ 0 An2^fp]^An3*fp] 
lC*5**5JB«SM6An 2, An 312, S^tC/h * - t 

15 L EifiUfcflsft £ ic J: 9 M»-r a r 1 2)s -e * 6 o 

[0 0 4 3] ^fdfulciOA n 1 *T|S]tt, J: 9 £B 

^*«WacS i:fcanft*fpj tts^i: a«-e* 
[0 0 4 4] «3t«ka«*c*j«tS«/h«*tt, SuIE»a 

fSlT-feSAn l*[fi]Oft$*t, -^«« 40 

[0 0 4 5] **i]ffla^^±^«*«#tttC«t5*fe 

co^ih , a^s«(7)fii j: h a»ia*^i» jh ft t * lb 

Wft*^^>fa*KJt, * ^(cttKBHt^^-f/^^SStfft 
t'O.Sct 0 L^**S, #CAn l^fa 

W#f*L^fi£tt, 0. 0 5-5 00/ira, t^O. 1 
-2 5 0 m, 1-10 0 Mm-C£><5 0 /^io^/J^^igc 

[0 0 4 6] ffiy£*aS*«Cd&*5»/hS@*ScofJl*rt, 50 
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An i#rtno»at£ft^0j£«fc oaiicftgl 9 Z>*K 
-/RJcfi^-r /uA^iS/j:<5f tB*x.ro . l - 7 oil 
%, ^4>0. 5-5011%, ^i:i-30li%^ 

[0047] uytrnzLm*. ±EL/ciitiT^^^t 

7 ^yUAO#Si:tMf5w t t>T*£ 6 L, «f^7 

An l^XfiAn 2 *fa«<Of£SftffiKft£T*^R 7 
^yuA«:SfiL3tt>0-e*>oTJ:t^5, »a3fr* 
ft t*<D*£ V fiA n 1 ^ffii3iS±T^«-esRTBB« <h ft £ 
J: 9 (ell Lfc t>^7)^?-^ L^\ ^i^7>f/UAOlIS 
tt, 2S^±^S^:ft#:<!:i-5^<t^-e#6o 

[0 0 4 8] ilt5aR7^;^li, An lXliAn 
2^^fWIL 1 bC0T'^oTt> JH/^L. ftftitOTfcot 
t><fcl/\, ft*3An l*(6]«S{C*5*t^±TO«-C0WTBB 

KJ:*Xuft^rttffSSixS. JfcAn l*rfi]«lC'<7 

[0 0 4 9] IfW:tJ{t5^S7^uis(i s ^K#t# 
B#**ffi* ft a J: 5 Jw»*»»Sr^ LT«*SixS. 
*OS»t£f*M h^tt^ft^ai: 

7^/l^a^ "T-ftWlc* $ i L 

[0050] ftfeffljtsfcastt, 

li\ aE*wj-fi«*tfca«oiiffi**i:*a*n«c:<^ 

*i*cJ:6«3taE*rt:iB#«-< ^* s , lia*4*afcJ:o 
-CjM»tt<Z>flflWS£ft:L, ffl*3E«l^4i:5ta)t%x 

[0 0 5 1 ] fflKLfcffl3te*3W>,&«fc 9~fiS:Kte5nmJ£* 

ffSKJ: 9^0ffif±&{ti-£ o ft*3-t<^ffi«l6of+* 

a?>4:fifffli-6*aftifoafi:4*a;jc:Tff 5 -<t^-e 
[0052] *&fn\z&zyt¥m*a. mtmt&tt 

&>Z>tK t^MidSLtlii l (c0-ij^Lfc^D<ig7t^ 

<D&&yt<omj&*&% £ Lr-tn^<7>«#— tfife^bft 



i 
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[0 0 5 3] UEiOSfttltt, J:ELfcm«Sa<0«jt 

»oawftttt»i4 ^<oai:*«**]*/fl^3 c <t ^ x* 

£•9 12, ^b-^Kilfttcjiirfi^n-fe^^s^i-, fiasco io 

[0 0 5 4] ffim<D&£ V * ^/US^t^/VS^^/U 

^^^r^y^^/v-^, #7^^S^o 0 cj^ 
l 0?JJ^_LcoTy- y /i^m-a^^— ^tfy ^r-T5 20 

[0055] a*ft»/ii«xtt/aa«**a«^w*!i 
[0056] *#Jio*Sf4, s***«cici:rsinc 

ft^T*#, — 1 ~ 5 0 0 jum^^ti-So 

[0 0 5 7] Hi (C«^(D*D < a^ttttffifi 1 t dTt^ 
a«3C0*jgft:4OW®JcKtt-5«aaSStJi5tt, ^co 

[0 0 5 8] ifflfEOJRfrNi £ LT (4«Jt«lB^>lt»W ( S 



#F0PI 2002-243938 
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[0059] «ffiSMJBfi, 3g*;fr^ic«fc5&JRSJK 
<7>ttI3:Jlft<t*<t Lr««ft:«ca[«*#Sii-6wt t-es 

[0 0 6 0] ttoTKf^SjftJ: U«ffiS»a*i, #J;Ltf 

0^-024**00*] («x.tf»*5Pl 0-5 1 1 3 2 2^ 
«R) ft*3R*MBl*, Witt 

[0 0 6 1 ] -yT. «»#OR*t® % i-ftiP^Htjie^il 

mfcftm&Mm Lft^tai, i&stc/s cm 1 co^ico^ 
<il^l^cou>x^- h 6^»*tt*k«7ft4fo>afi: 

* £IE®y7fr £ i" 5 r. t ft g (ft t -t 
[ 0 0 6 2] UVXy- h t LTtt, it® (IS) «fc «9 

mzejRtfuzmm. (eb ftyy^tcaj^j:< ai«+i-s <t 

9 tcLfcaHft'bO^^S - t*s-C#, ^fcpg^iift 
fcffl^? 6 (^'Jx.i^1#^¥5 - 1 6 9 0 1 

i%»7Tifo5*o<, *aas«-flsttT, 

[0 0 6 3] -jRJcajfeoWJB^^JBW^aifca^J: 



(8) 
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[0 0 6 4] Jbteoj; 9(CL/yX->- h t Ltd, OTx. 

LTftSdbi'VXS^jaifr^^MfrS! (GlS) gou>-X 

LT u^X«*S:»/S It bZWt&fk 

(Dft^cOilSft ^>X3F^flg$rWt*S fcco-efeoT «tv^ 

tC0»j^O$D< *>- h 6<7>tf-®XtepE]®, emOt-bicuda 
*it*»e>45u^X»lS6 1 4rWi"StOds#* Li\, 
[0 0 6 5] mi5^>^>X»liS:«rti-5Dfli!b«iacf4, 

^tcm7fei-5^^^i-^ l bOT'^n^J:<, Wit 

^RfWi u>X^^-r'SboT^i:< % iiH^UVX^^^- 
[0 0 6 6 ] WrlELfelftttXfi^ttODaiaWaSrWi-'S 

£ * 4t l &m izi&c m&&m l r m mm<Dm &mm & te 

db«5t*:(E^-rs^a4 ^SSfty^lcTfT 3:^ 5 
[0 0 6 7 ] i/yXy- - Hi, «JBft:o3tttH+«ic IS 

[0 0 6 8] /ifci/yXi/- Merits ^>X»«d$j|fc 
«WDfldb«3e*»b*6»*(ctt, iEB*r6l^O*»»J» 

[0 0 6 9] ftttlKCtt. ttJMTfe (fi^d*) £^<7){I 50 



<t#M 2002-243938 
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omx*i^^x->— hco3tttjJttfli«^iii:ftfititic i n 

[0 0 7 0] LTti, ±E Lfc i/>Xv/- N 

[0 0 7 1 ] **5«rlE^»ffi«*«c»»$*S*6iSK 
friT-^ Ltii, ^y #ft^L#7*-^r/u3;-j-, 

# K ^ £ i^SHfcT >^ e> ft 5 ^m^co - £ fc 

fc^ii^^, *>6^i*r* y/u3K#y -r-^y 

#y I^tK 

v 5: > • ^yy77t; yl^^> , //7t^ > ■ 
*/^7/^7t KJB**o*n#*«Xtt*SB«OjKy -7 
-«^feftS*«*mt^ft^*>«f fcix^o 
[ 0 0 7 2 ] a^SHH*. liX!12lBJ:i:ffl^5: 
k&X-Z. ttSf43ftOtttktt^*<OttlRO*e«|cttftif(Z> 

0. 9-1. i ©SWtt-T-dSjS-* L<ffi^9 5 0 S^F-t" 

^Kjcisisa^teai-s**, aw*«-4#tf>«j»«s: 

[0 0 7 3] -y7. *BJc»jffl0fliailliS*:#i-5*tt:» 

ttWwojBtjBrti-s^aft^coaaift^ra^Tff^ - 

ft4fo»JBi:OJffltFf*a* s .*#v^Dflia (»jB) iMfUL-r 
htttt. «3t*»fBL J ^i-<T»*L<ft^o 

[0074] «jie^*te»»i-*5*t6*B<^aaacfldb« 

*«)*t«tt^*^tt*^»ttft^^J:9Ajtt 
7tc0^gi^L±, /i-o 1 0 0 jtx mJ^Tco^^m^T-iil^ti 
Oft^QDdh^ibftS t><Dtf»3i Ll\ ftfc±f£ LtSfl 



(9) 
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[0 0 7 5] ***4»«cJ:aaSrJii: LT 

fcSEBltLtBimtfCSS. ftttftSttEB 

[0 0 7 6] ±RLfcJ;3«C 

*^^>*< <h t>-«ffi(ci3t«8 &eb-*-s zticxv 
{- : e^as«:4^fiijs(cgeB5 (», sro 20 

r^^m^+i, »itt4if o^J: 9 ftBiff L< ffl 
coi&raicEB-rs c t fc-e# 5 Q 

[0 0 7 7] ffi3t®3t»Ofl0^tc:BRLTtt^tciCi:T 

[0 0 7 8] B*aB*«<0»j«jcKLTtt, 
M<o 1 «x« 2 «K±4:j«a:ttta:B«-EBi-5 w t &X 

*<0^»(cot/>"C(i»*cPS^fi*< , 40 

^^X^h^ttftiit Jt** ; FO±«(cEB-t'5 

*tt«S<o»^icfi, J:KLfc£l*fcRttfcEBa s ff* 
[0 0 7 9] **$*«WJcis^T***^«*ai*jK 
r/^i^y'/7x/-/^jt^ 4 50 
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7 /-/^U«y 7 / 7 ^ y i/- F ^1^, =^ y 

[0080] *&mz.£h%^m^mitfc%mte, ± 
wssBti-6»*«c(i*o*mw«rfcs*a»Ji7<o 

[0 0 8 1 ] ^fc^SS^tc.tS^^Srffl^^cK^Jg 

m^mmtet'hmf&i-z-ttfxz?> 0 -t<o*§\ »# 

St**^a5fctt*M&K 1 <7V>#< 1 1 
— «B«C*«8 SrEBLfcfc<£><b «*Ji«t'tt 

[0082] mm\zte\,^xftft&mmi-z?^?<Dmw 

3SBI1. H3 0«<oft<i8«tt»JlB«nc:#Lai*»a 
«3£SR##ji;iRrj--c, a*tt»J!B«nc^3t3ft s a*J: 
<AML?£2{5#1 i ^^tt^d^ici yj&f&i-zzt 

#L1 2 0%£JLL, St* 1 . 5-30fi, ^C2-10 
9 0—110%, St* 9 5-1 0 5 ^(C 1 0 0 

%<D&mz#irz{mftm%Lfa 3 ct naaai^ttssitJi 5 

[0 0 8 3] «HBOBBW36B«rffl^^fc^* • RRWWfflS 
^'fSS^^SB^^Ii, OTx.tfH3 0*D<a5ttt»Jli 
«l iSr^LlISMl5 tffiB*HCS-frTEBLfc«« 
i5:§L^ 3 co±(c^ B B B ^^^^/u 9 «:EBi-6*a:/j: <t*tc 

[0 0 8 4] rUIC Lfc^Tt * B8^^)ffi^CD^ B B B ^^^© 



(10) 
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rttsfrr-rs^^, a*o/< y ^7-f h^^^o^^ 
[0085] * fca*tt»iii«o«aDjciB« t/cTt^ic 

tttf » ft 5 B«*s«^tt»«c » L 

^i"5{l*@:SLtSJ: 9 ttl» Six* aa»«3feo 

[0 0 8 6] MlE^*J^T*^ffl»-ett^oa$»«t <9 A 
6 *ft#»*ttllf JIB« l-i'Jil-r 5 * % ?& B B B /i^ 

aw » ft *-r 5 m& ft mm -r z> tz ft 



2002-243938 

18 

<7>^1S 7 A ^ ^ m f * ti Z> KftjtftR MX #J(c «fc o T % k* 

o*^j»*«»itt*na*tt»iii««c9jaL«c< < ras* 

[0 0 8 7] 
[ 31*011 

^r^it 1 8 2 °C) • 9 5 0 (SftA, J^TI^l D) £ T*t 

r^^n5^ 0 B BAK!; -7- (#7* terras 8 o°c, 

f^MKglOO-2 9 0°C) 5 OttfrSflPS-fr 
fc2 0fi*%v^ DD^y^Mt^^t^ h*fc(C 
J: 1 0 0 jum^^-r^Aft^j^L, ^rnft 1 8 0 

fc. 



"c^-co.-c.h.-o^o)- co, -^y-^y~cN 

CH, 



[0088] mm<DjMftm%Lfcn, ; /^/u^^mm 

*> 9 , JSSr^lSA nl^O. 2 3 ~C\ A n 2 , A n 3 & 
0. 0 2 9-Cfco*: 0 *fcWflEOl»/h««ospA9SSraB 
3tW**««^J;SffiS*cS<5<*fe(cj: USSSLfc. 30 

ir^5. An $»5^mr'$>o/c 0 
[0 0 8 9] &tC**Sfc»«r«!afcA/*£»S 2mmOrfifl£T 

^ y/uwflitso^sjcr^ y/v^*^ft^L«rtB^ii 

3t«a«ft-e^An 1^«®(^14 5g(OSi^ 
T-ft». ^<OSW*0— «KJc?&Mt«*«:K«L, ^ix 
[0 0 9 0] lWK<7)«*a5*ai!ltt, ***-T-»-*5*tS* 40 

l«ea« JRMM ic fa ± L t> ^ -c o fc 0 

[0 0 9 1] 31*01 2 



<^ft«9 <fc 5K«#tta«i:*ffiK#h>- hftlfigL 
[0092] S(ria(DfSfi*^3gBtt, ^iHfot^T^ 

fc ft m « « ^ ^ *t b$ t c ^ x 1 i s ^ ^ ft a 46 x m 5 ^ 

[HI l ] flftSiftSKfflOBrSH 

[13] ^^^^^JtOMmiil 

[W^lft^] 

4 : MflC 

1 : a3ttt»BB« 2 : mmm 3 : (H*»a« 

5 : mMKttm 

9 : flJcfi^TF'^A' 



(11) 



&m 2002-243938 




~7 a > h^<— WfitZ 



(5l)Int.Cl. 7 
G 0 2 F 



1/1335 
1/13357 



5 2 0 



F $ —2* (#%) 2H042 BA02 BA03 BA08 BA09 BA12 
BAH BA20 DA04 DA21 DC02 
DE04 

2H049 BA02 BA42 BB42 BB52 BB63 
BB64 BC03 BC22 

2H091 FA08X FA08Z FA14Z FA16Z 
FA41Z 

4J002 AB02W BB03W BB12W BC03W 
BC06W BD03W BD10W BE02W 
BE06W BF02W BG02X BG06W 
BG07X BG09X BG12X BKOOW 
CFOOX CF06W CF08W CGOOW 
CH05X CH09W CK02W CK02X 
CLOOW CLOOX CM04W CM04X 
CN01W CN03W CP03W CP03X 
GPOO 



F I 

GO 2 F 



(#%) 



1/1335 



5 2 0 
5 3 0 



